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Chapter  1 


INTRODUCTION 

A period  marked  with  reduction  of  military  forces 
and  inactivation  of  military  bases  followed  each  war  in 
which  the  United  States  had  engaged  during  this  century 
(2:1).  Those  actions  were  a part  of  the  process  of  read- 
justing to  a peacetime  environment;  likewise,  those  actions 
were  consistent  with  the  philosophy  of  a small  peacetime 
military  (2:1).  The  reductions  associated  with  achieving  a 
small  peacetime  military  were  "felt  in  three  areas:  the 

national  economy,  the  defense  industry  sector,  and  defense- 
oriented  communities...  [2:2]."  This  research  will  deal 
with  the  third  area:  defense-oriented  communities. 

Specifically,  this  research  will  deal  with  the 
environmental  impact  of  base  closure  on  a nearby  community. 
From  the  experience  of  communities  in  which  base  closure  had 
occurred,  assumptions  and  predictions  can  be  made  which 
might  be  applicable  to  other  defense-oriented  coirununities 
(2:3).  When  the  Department  of  Defense  (DCD)  can  predict 
potential  environmental  impacts  of  base  closures  on  nearby 
communities  the  negative  effects  of  attaining  a small 
peacetime  military  may  be  mitigated. 


STATEMENT  OF  THE  PROBLEM 


Military  bases  exercise  a significant  influence  on 
many  communities.  Base  closure  inevitably  creates  strong 
community  apprehension.  Many  of  these  apprehensions  can  be 
allayed  once  the  impact  of  a military  base  on  a nearby  com- 
munity is  fully  understood  (41:37).  The  problem  is--the  DOD 
has  been  unable  to  accurately  assess  the  environmental 
impact  of  a military  base  closure  on  a nearby  community. 

Both  desirable  and  undesirable  changes  result  from  a given 
base  closure;  the  lack  of  systematic  identification  of  these 
changes  has  prevented  enhancement  of  the  beneficial  impacts 
and  mitigation  of  the  negative  impacts  (54: Part  I). 


SCOPE 


This  research  assesses  the  environmental  impact  of 
base  closure  upon  a nearby  community.  Placing  emphasis  cn 
the  full  analysis  of  the  economic,  physical,  and  social 
indicators  which  comprise  environmental  impact,  the  topical 
scope  of  this  research  is  a case  study  (13:79-80). 

The  case  study  specifically  deals  with  the 
environmental  impact  of  the  1973  closure  of  Laredo  Air 
Force  Ease  (AFB)  upon  the  nearby  community  of  Laredo,  Texas. 

The  Civil  Engineering  Center  at  Tyndall  AFB, 
Florida,  is  constructing  a model  with  which  to  predict 
future  impacts  of  base  closure  upon  nearby  communities  (4U). 
This  research  complements  the  model  building  effort  by 
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providing  a base  of  knowledge  concerning  the  processes  that 
took  place  and  the  inter  relationships  that  occurred  when  a 
moderately  sized  base  (44)  closed  near  a small  community 
(27:216). 


TERMINOLOGY 

The  terminology  normally  used  in  discussing  envi- 
ronmental impact  is  in  some  respects  highly  technical.  To 
insure  understanding,  some  of  the  terms  used  in  rhe  intro- 
duction are  defined  herein.  Whereas,  those  more  technical 
terms  used  in  the  remainder  of  this  research  are  defined  as 
they  are  introduced. 

Environm.ent 

As  used  in  this  research  the  environment  is  the 
aggregate  of  surrounding  things,  conditions,  or  influences 
which  affect  the  existence  or  general  welfare  of  mankind 
(43:477).  The  environment  consists  of  factors  as  illustrated 
in  Figure  1 (14:73-80;  26:85). 

Environmental  component.  An  environm.ental  component  is  one 
of  the  elements  into  which  the  environment  can  be  resolved. 
The  economic,  physical,  and  social  components  represent 
areas  into  which  the  concerns  of  individuals  and  the 
community  fall.  An  environmental  component  is  made  up  of 
environmental  factors. 
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Znvironmental  factor.  An  environmental  factor  is  a con- 
stituent part  of  the  environment.  The  factors  are  por- 
tions of  the  environment  concerned  with  aspects  of  the 
activities  of  man.  An  environm.ental  factor  is  composed  of 
environmental  indicators. 

Environmental  indicator.  An  environm.ental  indicator  is  a 
direct  quantitative  measure  used  to  facilitate  judgements 
about  the  condition  of  major  aspects  of  a society's 
environment . 

Economic  indicator.  A qua.ntitative  m.easure  of  financial 
m.ocds  or  movements  which  affect  production,  layoffs, 
performance,  assets,  prices,  contracts,  business  forma- 
tions, stock  prices,  money  balances,  new  orders  for  goods, 
construction  permits,  and  inventories  (3S:56-5'7). 

Physical  indicator.  A quantitative  measure  of  the 
presence  or  absence  of  chemical,  natural,  or  biological 
forces  which  alter  the  environment  and  affect  health,  bio- 
systems, structures,  equipment,  recreational  opportunity, 
aesthetics,  or  natural  beauty  (52:1-1). 

Social  indicator.  A quantitative  m.easure  of  objective  and 
subjective  perceptions  of  life  experience.  The  former,  for 
exa.mple,  includes  health,  education,  crime,  and  m.cbility, 
while  the  latter  includes  satisfactions,  aspirations,  and 
alienations  (19:3). 
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Environmental  Impact 

The  desirable,  undesirable,  or  indifferent  conse- 
quence evinced  by  a change  of  baseline  data.  Additionally, 
as  used  here,  environmental  impact  is  a quantifiable  effect 
resulting  from  changes  in  economic,  physical,  and  social 
indicators  ( 44 ) . 

Nearby  Community 

A nearby  community  could  certainly  include  hundreds 
of  cities,  towns,  and  villages.  However,  as  used  here  it 
means  that  community  which  could  suffer  significant  environ- 
mental impacts  as  a consequence  of  a specific  ECD  decision 
to  close  a contiguous  military  base  (41:2). 


JUSTIFICATION 

It  is  unlikely  thac  a problem  will  be  solved  unless 
ir  is  recognized  and  identified  as  a problem  (27:3).  The 
problem  of  accurately  assessing  and  predicting  the  environ- 
mental impact  of  a base  closure  on  a nearby  community  was 
recognized  with  a plethora  of  legislation,  COD  directives, 
and  Presiiential  Executive  Orders.  The  Army,  Navy  and  Air 
Force  became  increasi.ngly  aware  of  the  need  to  develop  new 
techniques  to  accurately  predict  the  effect  a base  closure 
would  have  on  a community  (1^2:5).  The  responsibility  for 
constructively  attacking  the  problem  rested  within  the  DOD, 
and  in  the  case  of  .Air  Force  bases  the  responsibility 
devolved  upon  the  Department  of  the  .Air  Force. 
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Historical  Persoective 


Assessing  the  impact  of  base  closures  upon  nearby 
communities  became  an  important  topic  in  the  economics  of 
defense  (7:1).  Base  closures  were  primarily  the  result  of 
the  consolidation  and  reorganization  of  military  facilities 
which  began  in  the  early  1960's  with  the  Kennedy 
administration  (7:1). 

In  1961,  President  Kennedy  indicated  in  his  State 
of  the  Union  Messag.  that  he  had  instructed  the  Secretary  of 
Defense  to  eliminate  obsolete  bases  and  installations 
(28:6).  A task  force  was  immediately  set  up  to  investigate, 
among  other  crucial  areas  of  defense,  military  facilities 
with  special  consideration  toward  possible  reduction.  As  a 
result,  seventy-three  bases  were  preposed  for  elimination 
(23:6).  The  announcements  of  those  base  closures  were  made 
on  March  23  and  29,  1961.  Those  announcements  differed, 
however,  from  former  base  closure  announcements  in  that  the 
Federal  Government  recognized  the  possibility  of  envi- 
ronmental impact.  President  Kennedy  stated: 

I am  well  aware  in  many  cases  these  actions  will 
cause  hardships  to  these  communities  and  individuals 
involved.  We  cannot  permit  these  (closure)  actions 
to  be  deferred;  but  the  Government  will  make 
every  practicable  effort  to  alleviate  these 
hardships  [23:7]. 

In  response  to  President  Kennedy's  statement,  the 
Pentagon  immediately  established  the  Office  of  Economic 
Adjustment  (0E.‘\)  (23:7).  In  addition,  an  advisory  committee 
was  formed  by  the  White  House  consisting  of  various  cabinet 
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members  and  economic  advisors  to  assist  primarily  on 
economic  problems  (23:7). 


In  a letter  dated  November  1964,  introducing  a DOD 
publication.  President  Johnson  re-emphasized  the  Federal 
Government's  position  toward  those  communities  affected  by 
base  closure. 

We  expect  to  receive  a dollar  value  for  every 
dollar  we  spend  on  defense.  To  do  so  has  meant  we 
must  eliminate  surplus,  obsolete,  and  unnecessary 
Defense  installations...  (W)hen  it  is  done,  we  have 
an  obligation  to  assist  the  individuals  and 
communities  affected  to  adjust  to  changes  in  their 
local  economics  [28:8]. 

Between  January  1961  and  December  1968,  the  DOD 
designated  918  bases  and  industrial  facilities  for  closure, 
cutback,  or  inactivation;  the  resultant  savings  were 
projected  at  nearly  $1.5  billion  annually  (28:3).  Though 
many  of  the  918  actions  involved  small  facilities  or  unit 
relocations,  there  were  a surprising  number  of  major 
facilities  such  as  the  Portsmouth  Navy  Yard,  the  Brooklyn 
Navy  Yard,  four  large  air  material  areas,  many  Strategic  Air 
Command  bases,  several  Army  camps,  and  numerous  ordnance 
plants  and  depots  (28:9).  The  big  year  in  that  era  for  base 
closures  was  1964;  subsequently,  an  interesting  constitu- 
tional issue  arose. 

Congress  resisted  the  numerous  base  closures  and, 
in  June  1965,  the  House  of  Representatives  attached  a rider 
to  the  Military  Construction  Authorization  Act.  The  rider 
included  provisions  to  permit  a majority  of  either  House  of 
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Congress  to  prevent  a closing  of  a specific  military  base. 
The  Senate  rejected  the  provision,  but  stipulated  that 
advance  notice  to  the  House  and  Senate  would  be  required  on 
any  future  base  closures.  The  Senate  version  was  included 
in  the  final  bill,  but  President  Johnson  vetoed  even  this 
version  with  a warning  to  Congress  against  meddling  with 
the  prerogatives  of  the  Executive  Branch.  Congress  then 
passed  a revised  version  of  the  bill  (28:9-9). 

Base  closure  announcements  of  January  19,  1967  and 
May  13,  1963  were  largely  reorganizational  in  nature,  how- 
ever, later  actions  of  April  24,  1969  and  October  29,  1369 
accounted  for  320  base  closures  (23:9;  41:14). 

In  an  excerpt  from  a 'Thite  House  Memorand'um  to  the 
heads  of  seventeen  Federal  departments  and  agencies 
President  Nixon  stated: 

On  March  4,  1970,  I established  the  Interagency 
Economic  Adjustment  Committee  to  assist  individuals 
and  communities  that  suffer  adverse  economic  impacts 
as  a result  of  necessary  Defense  realignments.  I 
now  intend  to  strengthen  the  Committee's  efforts  and 
expand  its  membership  [41], 

Cn  March  6,  1970,  the  largest  single  base  closure 
announcement  to  date  was  made:  341  actions  involving  69,514 

jobs  to  be  eliminated  (41:14).  On  April  17,  1973,  the 
Pentagon  announced  274  actions,  among  them  40  major  instal- 
lations to  be  closed;  these  actions  were  expected  to  save 
$3.5  billion  over  the  next  ten  years  (41:13-14;  55:58). 

"The  Pentagon's  latest  cutback  of  defense  jobs  and 
shutting  of  bases  across  the  nation  is  a taste  of  more  ahead 
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[32:40]."  On  November  22,  1974,  DOD  ordered  a realignment 
which  would  save  $300  m.illion  over  the  next  ten  years 
(32:40).  "Scores  of  cities  and  towns  near  the  111  instal- 
lations involved  will  be  affected  by  the  closings  and  other 
changes  [32:40]."  The  key  installations  involved  in  the 
announcement  of  November  22,  1974,  were  Richards-Gebaur  AF3, 
Missouri  and  Scott  AF3 , Illinois  ( 32:40  ).  It  was  the  court 
action  filed  against  the  movement  of  Headquarters,  Air 
Force  Communications  Service  (Hq,  AFCS)  from  Richards- 
Gebaur  AF3  to  Scott  AF3  in  June  1975  that  provided  initial 
impetus  to  research  into  the  environmental  impact  of  base 
closure  questions  (26;  45;  48). 

As  an  introduction  to  a pamphlet  published  by  the 
Economic  Adjustment  Committee  (EAC) , President  Ford,  on 
January  15,  1975,  wrcte: 

Decisions  to  close  military  insrallations  are 
never  made  lightly.  Each  case  is  considered 
individually  and  no  decision  is  made  without  weighing 
its  consequences  for  the  community  affected...  In 
most  cases,  the  setbacks  triggered  by  Defense 
realignment  decisions  can  be  substantially  offset, 
eliminated  or,  in  many  instances,  turned  to  economic 
gain  for  the  comm.unities . . . the  key  to  these 
successful  recoveries  is  the  dedication  and 
determination  at  the  'grass  roots'  level  [42:1]. 

Providing  evidence  of  the  implementation  of  the 
intent  of  President  Ford's  comments,  subsequent  news 
releases  by  the  Office  of  Assistant  Secretary  of  Defense 
(Public  Affairs)  no  longer  carried  the  blunt  m.essage  of  base 
closure  (35;  36;  37).  Instead  the  announcemients  of  March  11, 
March  17,  and  April  1,  1976  all  carried  the  key  message 
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that  closure,  reduction,  or  realignments  were  being 

studied . The  announcement  of  March  11,  1976  included: 

...today's  announcement  is  the  first  step  in 
the  process  of  compliance  with  the  National  Environ- 
mental Policy  Act  (NEPA)  that  will  result  in  a 
full  Environmental  Impact  Statem.ent  (EIS)  prior  to 
a decision  on  each  candidate  action  [35:1]. 

In  these  separate  releases,  the  Navy  announced  plans  for 

seventy-four  base  realignment,  reduction,  and  closure 

actions  (35:1),  the  Army  announced  plans  for  eighteen  base 

realignment  actions  (37:1),  while  the  Air  Force  announced 

plans  for  an  unspecified  number  of  base  reductions  and 

realignments  including:  Craig  AF3,  Alabama;  Kincheloe  AFB, 

Michigan;  and  Webb  AFB,  Texas  (35:1). 

Similar  to  Congress'  attempt  to  control  base 

closures  in  1965,  the  Federal  Times  reported  that  the 

Military  Construction  Authorization  Bill  for  1976  carried 

another  base  closure  provision.  The  delimiters  of  the  till 

were  based  on  the  number  of  civilian  employees  that  would 

lose  jobs.  The  provision  called  for  any  decision  to  close  a 

•» 

base  to  undergo  nine  months  of  environmental  and  economic 
analysis  along  with  three  months  of  congressional  review. 
President  Ford  vetoed  the  bill  as  writte.n  at  the  urging  of 
the  Pentagon.  For  the  future  this  bill  would  have  required 
at  least  a one  year  delay  between  the  a.nnouncement  of,  and 
the  effective  date  of,  a base  closure  or  major  reduction. 

For  1976  it  would  have  also  meant  delaying  sixteen  proposed 
base  closures  and  cutbacks  for  twelve  months  (20:1). 
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Hence,  the  environmental  impact  of  base  closures 
upon  nearby  communities  had  been  recognized  in  the  past  as 
\ a serious  problem.  The  foregoing  historical  perspective 

provided  a recognition  of  the  problem  from  a Governmental 
point  of  view  and  the  next  section  explains  the  importance  of 
the  problem  in  light  of  the  environment  itself.  The 
environment  is  composed  of  three  components : economic , 

physical,  and  social. 

Economic  Impact  of  Base  Closure 

Anderson  noted  that  the  location  of  a base  and  the 
kind  of  activity  performed  there  were  dependent  upon  a number 
of  geographic  and  economic  indicators.  Between  the  two, 
geography  was  the  pri.me  consideration  but  am.cng  several 
geographic  alternatives  the  economics  of  the  situation 
dictated  the  choice  (2:12). 

For  these  reasons  military  bases  are  often  in 
relatively  isolated  locations,  and  they  provide  the 
greatest  portion  of  the  economic  base  for  the 
communities  that  develop  around  their  perimeters 
[2:12]. 

The  DOD  displayed  direct  and  sincere  concern  for 
assisting  and  advising  communities  impacted  by  base 
closure  when  the  Pentagon  established  the  2E.A  in  1961 
(2S:ix).  The  objective  of  OEA  was  to  assist  those 
communities  which  were  impacted  by  base  closure  i.n  meeting 
their  unemployment  and  other  economic  problems  (7:U). 

Further,  in  1970  , the  E.AC  was  created  by  President  Mixon 


> 
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(7:4;  12:155).  Chaired  by  the  Secretary  of  Defense,  this 
Gonunittee  was  tasked  with  assisting  individuals  and  com- 
munities adversely  impacted  because  of  a realignment  of  the 
Nation's  military  base  structure  (7:U;  12:155). 

In  a report  prepared  by  the  OE.^,  a three  phase 
economic  impact  on  communities  was  noted  as  a result  of 
base  closure.  The  initial  reaction  was  normally  one  of 
dismay  at:  the  loss  of  jobs  and  income.  A secondary  reaction 
was  one  of  apprehension  that  the  community  could  not  react 
quickly  enough  to  offset  the  economic  impact.  A third 
reaction  concerned  what  the  community  could  physically 
derive  from  the  base,  in  the  way  of  military  property,  to 
improve  its  own  economic  status  (41), 

A base  closure  announcement  represented  a recogni- 
sable crisis  which  permitted  community  leaders  to  work 
together  (23::<).  The  efforts  of  the  DOB,  through  OEA,  were 
directed  toward  long  term,  solutions  to  a community's 
econcm.ic  problems  resulting  from  a Lase  closure.  As  such. 
Lynch  summarized  the  principles  of  the  strategy  evolved  from 
the  Economiic  .Adjustment  Progra.m.  The  strategy  was  developed 
based  on  twelve  individual  case  studies  of  base  closures. 
Lynch  noted  that  the  principles  were  applicable  to  other 
communities  affected  by  base  closure  irrespective  of 
geographic  and  political  considerations  (23:xi). 

CEA  strategy  pri.nciples.  .As  a perspective  on  the  econcm.ic 
i.mpact  of  base  closure  cn  a nearby  ccmmunity,  the  2E.A 
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strategy  principles  offered  an  excellent  basis  of  subjective 
economic  indicators.  At  the  same  time  the  OEA  strategy 
provided  justification  for  researoh  into  the  eoonomic 
indicators  to  be  discussed  in  the  succeeding  chapters.  The 
strategy  principles  are  summarized  in  the  following 
paragraphs ; 


Recognize  the  economic  impact  of  base  closure.  A 
comm.unity  had  to  recognize  its  dependency  on  a nearby  base 
and  had  to  adjust  to  the  fact  that  the  base  would  close. 
Delay  in  accepting  an  i.mpending  base  closure  eliminated  any 
possibility  of  early  recovery  plan.ning.  Similarly, 
comumunity  power  struggles  had  to  be  avoided  ( 28  :xi-xiii)  . 


Evaluate  comimunity  potential  for  economic  impact 
recovery . Community  leadership  had  to  evaluate  the  base 
assets  and  had  to  determine  how  to  exploit  them..  .A  pointed 
economic  developm.ent  strategy  had  to  be  defined  and  directed 
toward  those  uses  which  offered  the  greatest  promise  of 
adapting  the  base  facilities  to  the  locational  and  personal 
characteristics  of  the  comununity.  The  comm.unity  had  to 
establish  a data  base  of  economic  inf orm.ation . The  financial 
ability  of  a community  to  acquire  the  base  facilities  had  to 
be  assessed.  Cnee  the  potential  for  eccnom.ic  im.pact  recovery 
was  evaluated  the  community  had  to  develop  a comjcitm.ent  to 
recovery  ( 23 :xi-xiii) . 
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Commitment  to  economic  impact  recovery . Hard 
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work  by  the  community  was  necessary  to  recover,  therefore, 
they  could  not  assume  a defeatist  attitude.  In  order  to 
induce  a future  industrial  attraction,  communities  had  to 
improve  the  skill  levels  and  technical  abilities  of  their 
work  force.  .A,  definite  commitment  to  specific  i.ndustries 
had  to  be  developed.  When  the  commitment  was  made  the 
community  had  to  achieve  maximum  utilization  of  its  total 
resources  ( 28 :xi-xiii) . 

Maximu.m  effective  utilization  of  econom.ic 
resources . Successful  recovery  had  to  exploit  previously 
overlooked  resources  to  adapt  to  new  processes  and  products. 
Special  care  had  to  be  taken  to  preserve  the  facilities  the 
community  had  aoquired  from  the  base.  The  comm.unity  had  to 
be  sure  to  examine  all  economic  opportunities  before  making 
final  decisions.  And,  the  commiunity  had  to  m.aintain  close 
contact  with  its  state  administration.  Finally,  throughout 
the  entire  process,  the  ccmmunity  had  to  m.aintain  its 
mom.entum.  toward  economic  growth  ( 28  :xi-xiii)  . 

While  the  economic  impact  of  a base  closure  on  a 
nearby  community  became  a mounting  concern  to  affected 
comm.unities , the  effect  on  the  physical  environm.ent  could 
not  be  ignored. 

Physical  Impact  of  Base  Closure 

In  the  last  few  generations,  mankind  has  acceler- 

drive  to  protect  and  enhance  the  physical 
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ated  the 


environment  (27:17).  Each  generation  has  accepted  the 
responsibility  of  being  the  recognized  trustee  of  the 
physical  environment  for  succeeding  generations  (33:4200-2 
(1  of  3) ) . 

The  Federal  Government,  the  DCD , and  the  Air  Fore 
placed  emphasis  upon  physical  environmental  planning  (23:1 
Major  General  McGarvey,  a past  Director  of  Civil  Engineer- 
ing, Headquarters,  USAF,  stated  the  Air  Force  position: 

The  purpose  of  the  environmental  planning 
process  is  to  avoid  or  minimize  adverse  impact--not 
justify  it.  The  determ.ination  of  the  best  alternative 
in  consideration  of  all  the  facts _ and  their  inter 
relationships  is  the  methodology  which  will  insure 
that  the  Air  Force  mission  is  sustained  and 
accomjnodated--on  time  [3:6;  31:33]. 

The  present  Director  of  Civil  Engineering  and 
Services,  Headquarters  USAF,  Major  General  Robert  C. 
Thompson,  established  a requirement  to  identify  and  develo 
methods  to  insure  that  all  environmental  amenities  were 
given  appropriate  consideration  (3:6;  43). 

Realizing  that  all  physical  environmental  impact 
was  not  imm.ediately  discernable,  Liu  sumjT;arized  another 
very  important  caveat. 

.All  types  of  pollution  are  grouped  under  the 
individual  and  institutional  environ.ment  because  they 
are  different  by-products  of  various  human  activities. 
Evidence  suggests  that  the  direct  effects  of  pollution 
on  property,  on  human  health,  and  on  the  quality  of 
life  are  varied.  Their  direct  dam.ages,  however,  may 
ultimately  prove  to  be  even  less  critical  for  society 
as  a whole  than  the  latent  effects  of  pollution  on 
the  ecological  system.s  that  sustain  hum.an  life  [ 27:63] 

In  effect,  the  secondary  physical  im.pact  deserved  at  least 
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as  much,  if  not  more,  consideration  than  the  primary 
physical  impact  of  base  closure. 

In  addressing  the  problem  of  physical  impact  as  a 
result  of  base  closure,  the  Air  Force  expanded  its  Base 
Master  Plan.  Previously,  the  Base  Master  Plan  focused 
primarily  on  the  physical  layout  and  development  of  the 
base  facilities.  Redefined  as  the  Comprehensive  Plan,  the 
concept  included:  (1)  physical  and  man-made  environments, 

(2)  the  social  characteristics  of  the  people,  and  (3)  the 
dependencies  between  the  base  and  nearby  communities  (50). 

It  is  important  to  note  that  since  1969,  approxi- 
mately 200  court  actions  resulted  in  delays  to  intended 
base  mission  changes.  These  delays  might  have  been  avoided 
with  a predictive  model  of  the  physical  impact  of  a base 
closure  on  a nearby  community  (3:6). 

The  literature  concerning  the  environment  i.ndicated 
that  legislative  actions  provided  the  impetus  and  foundation 
for  the  establishment  of  environmental  programs.  Congress 
established,  through  NEPA,  that  the  Federal  Government  had  a 
continuing  responsibility  "to  create  and  maintain  conditions 
under  which  man  and  nature  can  exist  in  productive  harmony 
[10:2712]."  Briefly,  the  purpose  of  NEPA  was  four  fold:  to 

state  a policy  to  encourage  harmony  between  man  and  his 
environment,  to  stiumulate  the  health  and  welfare  of  man 
while  eliminating  damage  to  the  environment  and  biosphere,  to 
emphasize  the  importance  of  natural  resources  to  the  Nation, 
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and  to  establish  a Council  on  Environmental  Quality  (CEQ) 
(10:2712;  51:1-2).  "The  enactment  of  this  law  established  a 
national  policy  of  encouraging  productive  and  enjoyable 
harmony  between  man  and  his  environment  [23:1]."  The 
President,  signing  NEPA  into  law  on  January  1,  1970,  heralded 
the  1970's  as  a decade  of  environmental  concern  (23:1). 

Title  I of  NEPA  established  the  policy  on  environmental 
rjuality,  while  Title  II  established  the  CEQ. 

The  CEQ  was  responsible  for  studying  the  condition 
of  the  Nation's  environment,  for  developing  new  environ- 
mental programs  and  policies,  for  coordinating  environ- 
mental matters,  for  insuring  that  other  Federal  agencies 
comply  with  environmental  considerations,  and  for  assisting 
the  President  in  assessing  environmental  oroblem.s  (23:1). 


Executive  orders  and  agencv  responses.  Several  Executive 
Orders  were  issued  by  the  President  and  Federal  agencies 
responded  with  internal  guidance  and  directives  to  enhance 
and  explain  NEPA  (23:3).  A brief  examination  of  the  impor- 
tant elem.ents  of  the  E:<ecu":ive  Orders  and  agency  responses 
along  with,  other  directives  pertinent  to  the  proposed 
research  follows  in  the  succeeding  paragraphs. 


Executive  Order  11752,  "Prevention  Control,  and 
Abatement  of  Air  and  Water  Pollution  at  Federal  Facilities, " 
17  Eecember  1973.  The  purpose  of  this  order  was  to  insure 
that  leadership  in  the  effort  to  protect  the  physical 


environment  was  undertaken  by  the  Federal  Government  in  its 
facility  management  (23:4). 


Executive  Order  11514,  "Protection  and  Enhancement 
of  Environmental  Quality,"  5 March  1970.  The  purpose  of 
this  order  was  to  direct  Federal  agencies  to  initiate 
measures  to  direct  attainment  of  national  environmental 
goals.  In  addition,  it  assigned  to  the  CEQ  the  respon- 
sibility of  advising  and  assisting  the  President  while 
leading  the  effort  to  attain  the  national  environmental 
goals  (23:4). 

POD  Directive  6050.1,  "Environmental  Considera- 
tions in  POD  Actions,"  19  March  1974.  The  purpose  of  this 
directive  was  to  establish  the  policy  of  the  POP  as  a 
trustee  of  the  environment  and  to  carry  out  its  mission 
consistent  with  established  environmental  standards. 

Toward  this  end,  POD  components  were  directed:  (1)  to 

assess  all  environmental  consequences  of  a proposed  action, 
(2)  to  review  all  prior  actions  for  which  environmental 
consequences  may  not  have  been  considered,  (3)  to  utilize 
a systematic  approach  to  decision  making  and  planning, 

(4)  to  prepare  and  process  an  EIS  on  any  environmentally 
controversial  issues,  and  (5)  to  develop  alternatives  to 
recommended  courses  of  action  for  those  actions  with 
unresolved  conflicts  (23:4). 
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Air  Force  Regulation  (AFR)  19-1,  "Pollution  Abatement  and 


Environmental  iuality,"  20  February  1974.  The  purpose  of 
this  regulation  was  to  establish  the  basis  for  a program 
within  the  Air  Foroe  to  protect  and  enhance  environmental 
quality  (23:4),  The  physical  impact  of  base  closure  upon  a 
nearby  community  has  received  considerable  emphasis;  how- 
ever, the  social  impact  is  of  equal  or  greater  importance  in 
the  total  environment. 

Social  Impact  of  Base  Closure 

There  is  a great  need  for  social  impact  thinking  by 
environmental-conscious  planners  and  managers.  Society 
reacts  to  situations  as  it  perceives  them;  if  society 
perceives  a situation  as  real,  then  that  situation  is  real. 
If  an  action  provokes  a public  controversy  because  society 
perceives  it  as  a threat  to  a certain  quality  of  life  v;hich 
it  values,  then  the  consequences  are  real  (22:104). 

Jain  associated  three  dimensions  with  a social 
environment:  (1)  human  ecology,  (2)  collectivities,  and 

(3)  psychological . The  hum.an  ecclogy  dimension  concerned 
society's  interaction  with  its  physical  surroundings,  for 
instance,  interaction  with  the  community  as  well  as  inter- 
action with  the  m.ilitary  base.  Hum.an  ecology  also  included 
society's  interaction  with  physical  resources:  this  inter- 
action ccmuT.anded  attention  because  society's  social  environ- 
m.ent  was  dependent  upon  its  surroundings.  Land  use,  in  a 
hum.an  ecological  sense,  controlled  the  predominant  m.akeup  of 
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a neighborhood.  A major  action  such  as  a base  closure  caused 


penetration,  displacement,  or  modification  of  entire  social 
neighborhoods.  For  example,  white  residential  zones  became 
black  or  fields  became  industrial  sectors.  Also,  human 
ecology  concerned  the  distribution  of  people.  Base  closure 
affected  the  distribution  of  people  in  a community,  by 
changing  where  they  worked  or  where  they  lived.  While  human 
ecology  involved  societal  interactions  on  a personal  basis, 
collectivities  involved  group  interactions  with  their 
surroundings  (22:105-107). 

Jain  viewed  the  collectivities  dimension  as  the 
second  part  of  the  social  environment.  Collectivities  were 
larger,  more  complex  organizations  with  designated  objectives. 
The  collectivities  dimension  concerned  the  ccrimunity's  type, 
number  of  people,  social  and  political  history,  and  class 
structure.  Consideration  of  the  collectivities  dimiension 
was  extremely  important  in  a base  closure  situation  because 
it  was  the  level  at  which  most  actions  and  policy  decisions 
were  carried  out.  Collectivities  also  included  the  inter- 
action of  influential  decision  makers  upon  the  entire  group. 
Communities  hold  more  tower  and  influence  than  an  individual 
and,  therefore,  can  have  a greater  impact  on  the  social 
environm.ent  ( 22:107  ). 


! 

I 

of  life  styles  available  to  society;  base  closure  affected 
the  alternatives  of  life  styles.  Similarly,  base  closure 
affected  basic  societal  needs  (22:107). 

Viewing  a community  as  a complex  organization  with 
a designated  mission  and  objective  (22:107),  the  relationship 
between  a military  base  and  its  neighboring  community  was 
characterized  as  a social  contract.  The  social  contract  was 
broken  when  a base  closure  action  occurred  and  the  dimensions 
associated  with  the  social  environment  were  Lmpacted 
(22:110-111).  This  social  impact  caused  severe  social 
problems . 

A growing  interest  in  social  problems  was  derived 
from  reactions  to  the  materialism  that  had  traditionally 
pervaded  the  United  States  (27:24). 

Marginal  utility  or  satisfaction  derived  from 
a higher  level  of  consumption  produced  by  great 
technological  improvement  in  the  past  decades  has 
diminished  substantially.  Social  issues  such  as 
housing  segregation,  income  distribution,  discrimina- 
tion and  equal  rights,  education,  health  and  social 
justice  and  fairness,  and  welfare  are  mounting 
concerns  among  the  majority  of  Americans  todav 
[27 : 24] . 

Community  Overview 

Laredo  is  located  on  the  Rio  Grande  River,  145  miles 
south  of  San  Antonio.  Laredo's  population  is  about  76,000 
while  its  companion  city  on  the  Mexican  side  of  the  river, 

Muevo  Laredo,  has  a population  of  152,000  and  is  growing 
(ui:116). 
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Evaluation  of  impact.  As  concluded  by  the  EAC  in  a July  1973 
report  to  Congress  (41:116-118),  Laredo  would  feel  the 
environmental  impact  of  base  closure  in  the  short  run; 
however,  the  long  run  picture  was  brighter.  Continuing, 
the  EAC  commented  that  unless  new  employment  was  quickly 
found,  the  loss  of  523  DOD  civilian  jobs  and  about  1,400 
military  jobs  could  have  a serious  effect  upon  the  community. 
Estimates  were  that  the  total  civilian  jobs  lost  could 
reach  2,300  as  community  businesses  felt  the  loss  of  a 
combined  military  and  civilian  payroll,  totalling  $27.8 
million  annually.  In  addition,  normal  operations  at  the 
base  paid  local  firms  more  than  $1.7  million  annually  for 
various  services.  The  January  1973  unemployment  rate  of 
12.9  percent  could  have  reached  20  percent  by  September 
(41:116) . 

Further  complicating  the  impending  impact  were  the 
base  housing  assets  and  the  military  residing  in  the 
community.  The  base  had  476  family  housing  units  in 
addition  to  1,000  other  living  units  for  single  military. 

The  value  of  local  housing  could  be  depressed  if  the  base 
housing  were  introduced  into  the  market.  To  compound  the 
matter,  an  estimated  1,200  military  resided  in  the 
community.  Upon  base  closure  their  demand  for  community 
housing  would  disappear  (41:116). 

EAC  additionally  noted  that  the  closure  would  weaken 
the  city's  tax  base  and  simultaneously  limit  its  ability  to 
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finance  much  needed  physical  improvements  such’  as  new  storm 
and  sanitary  sewers,  road  paving  and  recreational  facilities. 
Also,  the  city's  teaching  staff  was  expected  to  be  cut  back 
when  550  school  aged  children  who  lived  on  the  base 
departed  (41:117). 

Quality  of  life  f indings-1970 . The  primary  objective  of  a 
study  conducted  in  1970  by  Ben-Chieh  Liu  was  to  quantita- 
tively assess  the  urban  quality  of  life  and  to  analyse 
variations  in  quality  of  life  components  among  243  Standard 
Metropolitan  Statistical  Areas  (SMSA's)  in  the  United  States 
(27;v).  There  were  95  SMSA's  in  the  U.S.  with  populations 
less  than  200,000;  by  definition  of  the  U.S.  Tepartment  of 
Commerce  these  were  classified  as  small  SMSA's  (27:172). 
Laredo  was  in  the  small  SMSA  group.  Liu  indexed  and  rated 
each  SMSA.  Table  1 indicates  the  standing  of  Laredo 
relative  to  the  other  94  small  SMSA's  ( 2 7 : 17 3 , 1 " 3 , 13  5 , 19  3 , 
193).  Based  on  Liu's  findings,  the  quality  of  life  in 
Laredo,  Texas,  was  substandard  (27:205). 

EAC  assessment  of  prospects.  Based  on  the  environment  as 
it  existed  in  1973,  the  EAC  assessed  Laredo  in  both  the 
short  and  long  run.  In  the  short  run  the  prospect  of  the 
comm,  nity's  ability  to  provide  jobs  for  those  released  by 
the  base  was  very  poor.  The  community's  low  level  of 
skills,  isolated  location,  and  needed  public  improvements 
were  not  amenable  to  attracting  new  industry.  Unemployment 
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Index  and  Rating  of  Various  Quality 
of  Life  Components  for  Laredo,  Texas  (1970) 


Component 

Rank* 

Rating** 

Economic 

95 

Substandard 

Political 

91 

Substandard 

Physical  Environm.ent 

88 

Substandard 

Health  and  Education 

71 

Adequate 

Social 

69 

Adequate 

*The  rank  was  on  an  ordinal  scale  from  1 to  95 
where  95  is  the  least  desirable. 

**The  rating  was  on  an  ordinal  scale  in  five 
increments:  outstanding,  excellent,  good,  adequate,  and 

substandard . 

Source : Liu  ( 27 ) . 

i.n  the  early  1970 's  ranged  from  nine  to  twelve  percent.  The 
local  officials  predicted  a rise  of  as  much  as  eleven  percent 
in  the  unemplo>tnent  rate  because  the  local  work  force, 
eighty  percent  Mexican-American , were  usually  reluctant  to 
accept  new  jobs  in  other  cities  (^1:113). 

However,  the  long  run  picture  acccrdi.ng  to  the  ZAC 
was  better.  Tourism  was  a major  industry;  accommodations  for 
tourists  were  enlarged.  The  community  planned  to  upgrade 
skill  levels  through  vccational  training.  Additional  roads 
were  identified  to  provide  access  to  new  areas.  And,  some 
of  the  mere  necessary  public  improvements  were  planned. 
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Therefore,  as  the  EAC  saw  it,  Laredo  would  recover  from  the 
impact  of  base  closure  (41:113). 

OBJECTIVES 

The  objectives  of  the  proposed  research  are: 

1.  To  identify  factors  which  represent  the  community 
environment . 

2.  To  ascertain  if  the  identified  factors  changed 
significantly  subsequent  to  the  closure  of  Laredo  AE3,  Texas. 

3.  To  determ.ine  if  that  significant  change  was  attributable 
to  the  base  closure. 

RESEARCH  QUESTIONS 

The  research  objectives  will  be  achieved  by  answering  the 
following  research  questions: 

1.  Wh.at  factors  can  be  identified  by  analyzing  comjnunity 
environmental  indicators? 

2.  What  factors  changed  significantly  after  the  base  closed? 

3.  What  occurrences  influenced  the  significantly  cha.ngei 
factors? 
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Chapter  2 


LITERATURE  REVIEW 

This  section  presents  a review  of  some  of  the 
research  on  the  effects  of  a base  closure  on  a nearby  com- 
munity. It  also  describes  the  methodology  used  and  the 
empirical  results  thus  far  obtained  in  environmental  impact 
research . 


OVERVIEW 


The  research  into  the  environmental  impact  of  base 
closure  upon  a nearby  community  was  begun  primarily  as  a 
result  of  public  concern  that  was  prevalent  as  installation 
closings  were  announced  (.1:2).  "The  need  to  establish 
exactly  how  and  to  what  extent  communities  might  feel  the 
impact  of  closings  was  then  and  is  clearly  important  [7:3]." 

METHODOLOGIES  EMPLOYED 

As  noted  so  succinctly  by  Buckley,  "measuring  the 
impact  of  base  closings,  • . • is  a thorny  problem  [7:3]."  Twc 
basic  methods  of  analyzing  the  impact  of  base  closure  have 
been  used:  a general  case  study  a.nd  an  econom.ic  base 

analysis  (7:3). 

General  case  studies  were  supported  b .•  the  3E.A 
(U2;  12).  Additionally,  several  theses  on  the  closure  of 
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Bellefontaine  Air  Force  Station  (AFS)  and  Clinton  County  AF3 
employed  the  general  case  study  format  (3;  4;  15;  18;  30; 

39).  Various  techniques  within  the  general  case  study  format 
included  comparative  statistics,  questionaires , interviews, 
content  analysis,  subjective  analysis,  and  graphical  analysis 
(7:9-10;  15;  18). 

Economic  base  analysis,  on  the  other  hand,  asserted 
that  predictable  changes  occurred  in  export  and  non-export 
activities  when  a base  closed  (7:12).  Most  notably.  Lynch 
used  this  methodology  (coupled  with  regression  analysis) 
to  construct  a model  aimed  at  determining  employment 
multipliers  and  the  impact  of  base  closures  upon  retail 
sales,  housing,  and  local  government  fi.nancing  (7:17;  28). 

General  case  studies  and  economic  base  analyses 
were  the  methodologies  employed  in  assessing  the  impact  of 
base  closure,  but  net  the  only  methods.  Input -output 
analysis,  cost  benefit  analysis,  common  sense  indicators, 
standard  additive  methods,  adjusted  sta.ndard  additive 
methods,  and  factor  analysis  have  also  been  used. 

Input-output  (I-O)  is  a method  of  quantitatively 
describing  an  economy  through  a system  of  linear  equations. 
I-O  became  prominent  for  expressing  environmental  impact  as 
a result  of  the  proposed  relocation  of  Hq , AFCS  (4;  5;  11; 

45)  . 

Cost  benefit  analysis  was  briefly  mentioned  in  the 
literature  but  has  not  been  implemented  to  any  great  extent. 


Cost  benefit  analysis  is  appealing  because  it  delivers 
straightforward  conclusions  but  it  is  limited  in  the  examina- 
tion of  effects  on  employment  and  personal  income  (7:25-26). 

Common  sense  indicators  are  relatively  simple  and 
have  good  utility.  The  indicators  are  not  designed  to  yield 
quantitative  results,  but  to  provide  a point  of  reference  to 
predict  a potential  problem  area  (7:26-27). 

The  standard  additive  m.ethod,  adjusted  standard 
additive  method,  and  factor  analysis  method  are  all  aimed 
at  comparing  quality  of  life  variations  among  communities. 

STUDIES  CONDUCTED 

"In  research  we  seek  to  know  'what  is'  in  order  to 
explain  and  predict...  [13:24]."  This  section  presents  a 
review  of  what  is  important  related  to  the  environmental 
impact  of  base  closure  on  a nearby  community.  The  following 
areas  will  be  reviewed:  first,  economic  impact  as  researched 

by  Lynch;  second,  economic  impact  as  presented  by  Diacoff; 
third,  a six  part  review  of  economic,  physical,  and  social 
impact  thesis  studies;  fourth,  quality  of  life  indicators  as 
presented  by  Liu;  fifth,  another  researcher's  review  of 
related  literature;  and  sixth,  research  related  to  the 
proposed  relocation  of  Kq , AFCS. 

According  to  Buckley,  one  of  the  most  complete  and 
most  reliable  studies  was  conducted  by  Lynch  C’:17).  The 
study  was  an  investigation  of  development  approaches  employed 
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by  the  OEA.  Specifically,  Lynch  examined  twelve  communities 
located  near  former  military  installations:  Presque  Isle, 

Maine;  Greenville,  South  Carolina;  York,  Pennsylvania;  Rome, 
New  York;  Fort  Smith,  Arkansas;  Edgemont,  South  Dakota; 
Mobile,  Alabama;  Middletown,  Pennsylvania;  Springfield, 
Massachusetts;  Salina,  Kansas;  Macon,  Georgia;  and  Roswell, 
New  Mexico.  Based  on  the  twelve  cases,  a composite  develop- 
ment strategy  was  formulated  by  which  a community  that  is 
dependent  on  a nearby  base  could  organize  itself  to  promote 
its  own  economic  recovery.  Of  specific  interest  was  Lynch's 
economic  analysis  in  terms  of  local  employment,  retail  sales, 
and  residential  housing  (23;i-xv). 

Lynch  found  that  civil  service  employment  was  the 
most  im.portant  variable  in  terms  of  unemployment  as  a result 
of  base  closure.  The  local  employment  multipliers  among 
the  bases  studied  exhibited  a strong  central  tendency:  a 

multiplier  of  2.58  was  found  for  civilian  personnel  employed 
at  military  bases.  A total  of  258  jobs  were  lost  in  the 
local  community  for  every  100  civilian  jobs  lost  on  the 
base  ( 28 :xiv) . 

Lynch  noted  general  effects  of  base  closure  on 
retail  sales  and  residential  housing.  He  found  that  the 
effect  on  retail  sales  was  difficult  to  discern  and  incon- 
clusive in  results  (28:322).  The  residential  housing 
market,  on  the  other  hand,  was  one  of  the  most  sensitive 
economic  indicators  and  "the  housing  market  together  with  the 
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local  employment  levels  are  the  only  real  measures  of 
actual  local  economic  recovery  [28;  326]."  Lynch  summarized 
other  important  correlations  between  the  economic  environ- 
ment and  a military  base;  these  comments  are  summarized  in 
the  following  paragraphs  (28:324-326). 

Lynch  reported  that  Laben  analyzed  the  direct 
spending  habits  cf  military  personnel.  He  determined  that 
forty  percent  of  the  military  payroll  for  Pease  AF3,  New 
Hampshire,  was  spent  within  a radius  of  fifteen  miles  of  the 
base.  Most  of  the  military's  payroll  was  spent  at  the  base 
exchange  or  commissary;  in  turn,  those  functions  purchased 
ten  percent  and  five  percent  respectively  in  the  local  area 
(25:1-3). 

Likewise,  Terner  found  that  only  twenty-nine  percent 
of  the  military  payroll  was  spent  within  the  local  area 
(46:49).  Three  other  studies  stated  that  forty-three  per- 
cent, forty-one  percent,  and  from  forty  to  forty-five  per- 
cent of  the  gross  military  payrolls  were  actually  spent  in 
the  local  community  (8:48;  17:13;  24:213). 

Daicoff  reported  on  several  economic  case  studies  of 
community  adjustments  in  response  to  base  closures.  The 
communities  studied  were:  Mobile,  Alabama;  Salina,  Kansas; 

Bangor,  Maine;  Brooklyn,  New  York;  Harrisburg,  Pennsylvania; 
Amarillo,  Texas;  Moses  Lake,  Washington;  Savannah,  Georgia; 
and  Joliet,  Illinois.  His  report  concentrated  strictly  on 
the  economic  impact  of  base  closure,  emphasizing  important 
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factors  to  analyze  and  the  need  to  compare  data  before  and 
after  the  announcement  of  a base  closure  action  (12). 


Six  thesis  research  efforts,  in  the  form  of  case 
studies,  examined  the  economic,  physical,  and  social  impacts 
of  base  closure  on  Belief ontaine , Ohio,  and  on  Clinton 
County,  Ohio.  In  general,  these  studies  not  only  evaluated 
the  environmental  impact  of  base  closure  but,  more  specif- 
ically, evaluated  which  environmental  indicators  exhibited 
a high  enough  degree  of  association  with  base  closure  to  be 
recommended  for  subsequent  research  efforts. 

Barr  and  .Nardecchia  (4)  conducted  the  first 
economically  oriented  thesis  study  in  the  predictive  model 
building  series.  The  objectives  of  their  research  were  to 
determine  what  recorded  data  would  provide  valid  estimators 
of  the  impact  of  base  closure  and  which,  of  that  data, 
should  be  maintained  to  provide  insight  into  the  impact  of 
base  closure  (4:17-13). 

Their  research  employed  a case  study  approach.  It 
concentrated  primarily  on  economic  indicators  validated 
through  prior  research  efforts.  The  researchers  assumed  that 
all  existing  data  was  reliable  and  that  all  persons  selected 
for  interviews  were,  in  fact,  knowledgeable  about  the 
economic  conditions  surrounding  base  closure.  The  researchers 
performed  a graphical,  subjective  analysis  of  the  data,  and 
inferred  conclusions  from  apparent  trends  (4:23-49).  Based 
on  the  analysis,  the  conclusion  drawn  by  the  team  was  "that 
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Table  2 


Economic  Indicators-Bellefontaine , Ohio 


Residential  Construction  Permits 

Employment 

Unemployment 

Education 

Student  Enrollment 
School  System  Revenues 

Public  Finance 

Income  Tax  Revenues 
Payroll 

Retail  Sales 

By  Industry 

Annual  Sales  Tax  Receipts 

Utilities 

Garbage  Customers 
Sanitary  Sewer  Customers 
Water  Customers 
Electricity  Customers 


Source:  Barr  (4) 

the  overall  economic  impact  on  the  community  of  Belle- 
fontaine  as  a result  of  the  closure  of  the  AFS  was  negligible 
[4:50]."  Table  2 summarizes  the  economic  indicators  used  by 
this  research  (4:25-49).  Parsons  (38)  employed  time  series 
analysis  and  subjective  analysis  to  evaluate  the  economic 
data  relating  to  the  closure  of  Clinton  County  AFB.  His 
conclusion  noted  that  the  data  collected  was  relevant  and 
useful  for  assessing  economic  impact  at  Clinton  County. 
However,  based  on  the  negligible  impact  that  evidently 
occurred,  the  experience  of  Clinton  County,  Ohio,  would  not 
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Table  3 

Economic  Indicators-Clinton  County,  Ohio 
Population 

Total  Income  and  Output 
Income  Distribution 

1 

Employmient 

Regional  Economic  Stability 
Private  Capital  Form.ation 
Public  Capital  Formation 
Land  and  Property  Values 
Public  Sector  Revenues 

Source:  Parsons  (33) 

by  itself  be  sufficient  to  predict  future  base  closure 
impacts  (39:3,35-39).  The  importance  of  this  research  should 
not  be  overlooked  since  it  incorporated  a quantitative 

I 

approach  (other  than  graphical  interpretation)  in  data 
analysis  (3;  4;  15;  13;  30;  39).  Table  3 summarizes  the 
economic  indicators  used  by  Parsons  in  his  research  (39:12). 

Barker  and  Ray  (2)  studied  the  physical  impact  of  a 
base  closure  on  a nearby  community.  The  purpose  of  their 
research  was  to  determine  what  physical  environmental  factor 
categories  should  be  evaluated  to  assess  the  impact  of  a 
base  closure  (3:9-10).  They  methodically  identified, 
through  a pilot  study,  ten  environmental  factor  categories 
and  subdivisions.  Next,  they  systematically  analyzed  the 
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data  content  through  a random  selection  and  review  of  102 
articles  relevant  to  the  environmental  factor  categories.  As 
a result  of  the  data  analysis  they  restructured  their 
environmental  factor  categories  into  two  lists;  sources 
and  effects.  The  sources  and  effects  were  subjectively 
evaluated  as  indicators  of  physical  impact  of  an  actual  base 
closure.  The  result  was  a listing  of  physical  environ- 
mental factor  categories  and  subcategories  which  could  be 
measured  at  the  time  of  a base  closure.  This  research, 
however,  made  no  attempt  to  either  quantify  or  collect  data 
to  support  the  usefulness  of  the  factors  identified 
(3:15-17). 

Extending  the  findings  of  Barker  and  Ray,  Karris 
and  Beckham  measured  the  physical  impact  of  base  closure. 

The  objectives  of  this  research  were  to  measure  components 
of  the  physical  environm.ent  before  and  after  base  closure, 
analyte  those  measurements,  and  determine  if  the  closure  of 
the  base  was  the  cause  for  any  changes  i.n  those  factors  over 
time  (18:11).  Harris  and  Beckham,  concluded  that  very  little 
determinable  change  in  the  physical  environment  occurred  as 
a result  of  base  closure  based  on  the  indicators  which  they 
used.  The  lack  of  i.mpact  was  attributed  to  the  capacity  of 
the  physical  environment  to  absorb  the  base's  outputs 
without  being  noticed  or  recorded  by  the  conununity  (18:26). 
Table  4 summarizes  the  physical  environmental  indicators 
used  by  Harris  and  Beckham  (13:17-22). 
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Table  4 

Physical  Indicators-Bellef ontaine , Ohio 

Air  Quality 
Water  Quality 
Sewage  Quality 
Radiation 
Noise 
Housing 

Facility  Utilization 

Transportation 

Quality  of  Service 

Quality  of  Electric  Service 

Quality  of  Water  Service 

Qualify  of  Sewerage  Service 

Quality  of  Solids  Waste  Service 

Source:  Harris  (18) 

McEowell  and  Weber  (30)  proposed  to  identify  the 
social  impact  of  base  closure.  The  approach  used  was  a case 
study  of  e:<isting  data  with  the  intent  of  establishing  a 
quantitative  model.  However,  the  team  was  not  successful  in 
conducting  any  quantitative  tests  "because  the  data  collected 
revealed  none  of  the  expected  time-series  changes  of 
magnitude  which  seemed  sufficient  to  make  a quantitative  test 
meaningful  [30:12]."  Therefore,  McDowell  and  Weber  conducted 
a graphical  analysis  on  the  data  collected  and  concluded: 
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(1)  data  to  evaluate  base  closure  is  generally  available; 

(2)  none  of  the  data  they  collected  could  validate  specific 
indicators  for  subsequent  research;  (3)  social  impact  on 
Bellefontaine , Ohio,  as  a result  of  base  closure  was  insig- 
nificant; and  (4)  no  further  study  of  Bellefontaine  was 
warranted  ( 30:91-94  ).  A su.imiary  'of  the  social  indicators 
used  by  this  research  are  combined  with  those  used  by  Frey 
into  Table  5 (30:44-90). 

case  study  on  Cli.nton  County,  Ohio,  was  completed 
by  Frey  (15).  Si.milar  to  the  research  by  McDowell  and 
Weber,  Frey's  research  attempted  to  identify  those  i.ndicators 
which  showed  the  most  promise  of  being  able  to  demonstrate 
the  social  impact  cf  base  closure  on  a nearby  community. 
Specifically,  Frey  searched  for  those  indicators  which 
reflected  long-range  effects  on  quality  of  life.  .Addition- 
ally, the  research  dealt  only  with  social  indicators  that 
served  as  measures  of  objective  conditions  of  society;  e.g., 
births,  deaths,  crime  rate,  social  disorders  (15:9-15). 

Although  historical  data  a.nd  desired  information  was  available, 
he  could  not  determine  the  significance  of  any  social  impact 
because  of  a lack  of  a quantitative  basis  of  comparison. 

After  analyzing  and  evaluating  all  of  the  factors  studied  he 
concluded  that  the  change  in  any  social  indicators  were  not 
directly  attributable  to  the  base  closure  (15:67-72).  Table 
5 summarizes  the  social  indicators  used  (15:31-65). 

Liu  (27)  developed  a study  to  quantitatively  assess 
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Table  5 

Social  Indicators-Bellefontaine , Ohio 
and  Clinton  County,  Ohio 


Population 

Annual  Population 

Employment 

Potential  Labor  Force 
Unemployment 

Cn-base  Employment  Prior  to  Closure 
Military  Manning 
Civilian  Employees 


Welfare 

Aid  to  Dependent  Children 

General  Relief 

Medicaid 

Judicial 

Common  Pleas  Court  Cases 
Juvenile  Court  Cases 
Marriages 
Divorces 


Student  Enrol Im.ent  and  Dropouts 
Student/Teacher  Ratio 
Adult  Education  Programs 


Health 

Births  and  Deaths 
Illegitimate  Births 
New  Cases  of  Venereal  Disease 
Mental  Health  Cases 
Hospital  Admissions 
Emergency  Room  Treatment 

Community  Services 

Fire  Departm.ent  Responses 

Public  Utilities 

Electric  Custom.ers 
Water  Customers 
Telephone  Customers 

Elections 

Rezistered  Voters 
Number  Who  Voted 
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Table  5 (continued) 


Municipal  Activity 

Net  City  Income  Tax 
Zoning 

Parks  and  Recreation 

Fire  Department  Alarms  and  Responses 

Source:  McDowell  (30)  and  Frey  (15) 

the  urban  quality  of  life  in  243  SMSA's  throughout  the 

United  States.  His  study  developed  a systemiatic  methodology 

for  constructi.ng  a Quality  of  Life  production  model  com.posed 

of  five  components  and  consisting  of  123  factors  (27 :v). 

He  reviewed  and  considered  three  methods  of  indicator 

construction  in  his  model:  the  standard  additive,  the 

adjusted  standard  additive,  and  com.ponent  and  factor 

analysis.  Kis  standard  additive  method  involved  generating 

quality  of  life  indexes  from,  the  transformation  of  data  on 

individual  variables  into  standard  scores.  His  adjusted 

standard  additive  method  differed  slightly  from  the  former 

approach  in  that  the  adjusted  m.ethod  made  use  of  a grade 

poi.nt  system,  prior  to  final  averaging,  in  order  to  avoid 

extreme  values.  Last,  he  considered  factor  analysis  but  did 

not  use  it  throughout  the  study,  commenting: 

Many  studies  measuring  the  quality  of  life  in 
the  U.S.  found  little  difference  between  ranking 
produced  by  the  standardised  additive  m.ethcds,  and 
by  the  complicated  method  of  factor  and  component 
analyses  [ 27 : SI] . 

Rased  on  his  quantitative  m.ethods  Liu  was  able  to 
reach  objective  conclusions  concerning  the  quality  of  life 
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in  syecific  conmunities.  The  methodology  Liu  used  has 
motivated  some  of  the  factors  and  methodology  of  the 
proposed  research.  Liu  noted  about  his  own  study:  "...it 

represents  a step  forward  in  the  social  welfare  arena 
because  it  theoretically  developed  a conceptual  model... 
[27:223].”  Table  5 summarizes  the  factors  used  by  Liu  in 
his  study  ( 2 7 : £ 7 , 5 3 , 5 ^ , 5 8 , ^ 5 -7 7 ) . 

Buckley  recently  presented  a factual  review  of 
the  literature  on  the  effects  of  a military  base  on  a 
nearby  community  and  described  the  methodologies  used  by 
researchers  and  the  empirical  results  thus  far  obtained 
(7:1). 

Buckley  noted  that  a 1963  study  was  done  by  Sasaki 
on  the  effects  of  military  installations  o^n  the  state  of 
Hawaii's  total  emiOloyment.  "Sasaki's  study  provides  a 
useful  basis  for  comparing  later  attempts  to  quantify  the 
i.mpact  of  a military  installation  [7:15]." 

Further,  as  noted  by  Buckley,  researchers  Weiss  and 
Gooding  expanded  on  Sasaki's  conclusions.  Their  study  used 


the  locat 

ional  quotient. 

. The  Iccati 

oral  quotient 

V 3.  S 3 

quant itat 

ive  expression 

of  the  ratio 

of  employees 

to  indust 

locally , 

over  employees 

to  industry, 

nationally . 

"Location 

quotients 

are  useful  in 

identifying . 

. . and . . . quant i 

fying 

employm.ent . . . [7:15]." 

In  concluding  the  review  of  related  research, 
numerous  background  studies  had  been  completed  by  contractor 


Table  6 


Factors  in  Liu's  Quality  of  Life  Model 


Factors  in  the  Economic  Component 

Individual  Economic  Well-Being 

Personal  Incom.e  Per  Capita 
Community  Economic  Health 

Families  with  Income  Above  Poverty  Level 
Degree  of  Economic  Concentration 
Productivity 

Total  Bank  Deposits  Per  Capita 
Income  Inequality  Index 
Unemployment  Rate 
Chamber  of  Comcnerce  Employees 

Factors  in  the  Political  Component 
Individual  Activities 

Informed  Citizenry 
Presidential  Vote  Cast 
Local  Government  Factors 
Professionalism 
Performance 
Welfare  Assistance 

Factors  in  the  Environmental  Com.ponent 

Individual  and  Institutional  Environment 
Air  Pollution  Index 
Visual  Pollution 
Noise 

Solid  Waste 
Water  Pollution 
Natural  Environment 

Climatological  Data 
Recreation  Areas  and  Facilities 

Factors  in  the  Health  and  Education  Cotiponent 
Individual  Conditions 
Health 
Education 

Community  Conditions 

Medical  Care  Available 
Educational  Attainment 

Factors  in  the  Social  Comiponent 
Individual  Development 

Existing  Opportunity  for  Self-support 
Development  of  Individual  Capabilities 
Opportunity  for  Individual  Choice 
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Table  5 (continued) 


Individual  Equality 
Race 
Sex 

Spatial 

Ccmraunity  Living  Conditions 
General  Conditions 
Facilities 

Other  Social  Conditions 


Source:  Liu  (2t) 

for  the  Air  Force  because  of  the  proposed  relocation  of  Hq , 
AFCS.  The  contractors  (e.g.,  Hattelle  Laboratories; 
5enha.T.-31air-Winesett-Duke , Inc;  Hacuner,  Siler,  George 
Associates;  Team  Four  Inc.;  and  George  L.  Crawford  and 
Associates)  conducted  research  under  similar  purposes.  Their 
analyses  addressed  the  potential  socioeconomic  impacts  of 
bases  upon  specific  locations  (5:1/3).  The  environmental 
indicators  which  the  contractors  used  are  important  to  this 
research.  Table  7 summarizes  a typical  selection  of 
socioeconomic  environmental  elements  used  to  assess  impact 
(5:1/1) . 


Table  7 

Socioeconomic  Indicators-Air  Force  Contractors 


Population 

Ethnic/Racial  Distribution 
Marital  Status 

Household  Composition  and  Size 
Educational  Achievement 
Income  Levels 
Occupation  by  Category 


Economic  Characteristics 

Definition  of  Region 
Employment 
Public  Finance 
Base  Procurement 
Housing 

Summary  of  Regions  Economy 

Education 

Medical 

Community  Services  and  Facilities 


Chapte 


O 


METHODOLOGY  A-'ID  A.MALYSIS 


The  purpose  of  this  research  was  to  develop  and 
identify  factors  which  explain  variations  in  the  environ- 
ment of  a community  as  a result  of  base  closure.  Basic 
concepts  and  community  impact  issues  were  discussed  in  the 
previous  chapters.  This  chapter  describes  the  methcdology 
and  analysis  used  to  assess  the  impact  of  the  closure  of 
Laredo  AF3  upon  the  community  of  Laredo.  Specifically, 
this  chapter  includes:  how  the  environmental  factors  are 

derived,  the  analysis  of  those  factors  to  determine  if  there 
was  an  impact,  and  then,  the  determination  of  whether  that 


impact  was  attributable  to  base  closure. 

Methcdology  and  analysis  were  combined  within  this 
chapter  primarily  because  of  the  use  of  factor  analysis  as  a 
data  reduction  technique.  Because  cf  the  subjective  assess- 
m.ents  required  as  a part  cf  factor  analysis,  the  researchers 
believed  it  was  m^cre  prudent  tc  explain  the  methcdology 
em.plcyed  as  the  a.nalysis  progressed. 

A variety  of  techniques  have  been  em.ployed  to 
evaluate  the  im.pact  cf  base  closures  on  a nearby  community. 
However,  research  should  add  tc  a body  of  knowledge  and 
should  attem.pt  to  transform  existing  knowledge  into  a more 
useable  form;  it  should  not  be  cc.m.pletely  duplicative  of 
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previous  research.  Also,  sufficient  prior  research  had  not 
been  accomplished  in  the  field  of  environmental  impact  of 
base  closure  to  render  one  standard  technique  more  valid 
than  any  other  (u.4). 

Thus  far,  research  concerning  the  impact  cf  base 
closure  on  a nearby  community  had  considered  the  environment 
as  composed  cf  components.  As  succinctly  demonstrated 
earlier  in  this  research  in  Figure  1,  the  environment  was 
typically  envisioned  as  three  components;  economic, 
physical,  and  social.  This  research  concurs  with  the  basic 
philosophy  of  the  tri-component  Tiodel  but  adds  the  im.pcrtant 
dimension  that:  each  indicator  within  each  factor  within 

each  com.pcnent  is  inter  related  with  all  other  indicators 
to  some  extent.  The  extent  of  inter  relationship  can  be 
m.easured,  hence,  the  analysis  cf  the  impact  on  a nearby 
community  can  be  dealt  with  on  the  environmental  factor 
level  vice  the  individual  environ.mental  indicatcr  level. 

The  principle  objective  of  the  methodology  employed 
in  this  research  was  to  obtain  an  efficient  description  of 
the  observed  data.  This  aim  should  not  be  construed  to  mean 
an  attempt  to  discover  the  "fundamiental"  or  "basic"  cate- 
gories of  environmental  impact  of  base  closure.  It  would 
have  been  desirable  to  base  the  analysis  upon  a set  cf 
indicators  which  m.easured  all  possible  environmental  impacts 
of  a given  population  as  com.pletely  and  accurately  as 
possible.  However,  even  in  such  a case,  the  indicators  would 
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not  have  been  completely  fundamental  because  of  the  omission 
of  important  measures  which  had  not  yet  been  devised. 

While  the  goal  of  complete  description  could  not  theoreti- 
cally be  reached,  it  could  be  approached  practically  in  a 
limited  field  of  research  where  a relatively  small  number  of 
indicators  was  considered  exhaustive.  Therefore,  the 
methodology  employed  gave  a simple  interpretation  of  a given 
body  of  data  and  thus  afforded  a fundamental  description  of 
the  particular  set  of  environmental  indicators  analyzed 
(16)  . 

I The  primary  emphasis  employed  in  this  methodology 

evolved  around  the  use  of  factor  analysis  as  a data  reduc- 
tion technique.  The  chief  value  of  factor  analysis  was  "to 
supplement,  and  perhaps  simplify,  conventional  statistical 
techniques  and  computations  [15:”]."  This  application  was 
used  to  expedite  a time-series  analysis.  The  savings  was 
especially  noticeable  because  there  were  a large  number  of 
indicators  which  reduced  to  a small  num.ber  cf  factors. 

Factor  analysis  provided  an  improved  m.ethod  cf  obtaining 
more  reliable  and  valid  pools  of  subsets  (15:7). 

DATA  COLLECTION  PLAN 

The  data  collection  schem.e  was  directed  toward 
secondary  data  collection;  that  which  had  been  gathered 
before  (13:177).  Data  was  initially  collected  in  the  form 
of  calendar  year  and  fiscal  year  totals  for  all  years 
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between  1960  and  1975  for  the  community  of  Laredo,  Texas. 

The  original  data  was  not  purported  to  be  an  exhaustive 
enumeration  of  all  potential  environmental  indicators. 

The  environmental  indicators  were  selected  because  they  were 
freque.ntly  identified  as  meaningful  indicators  of  commu- 
nity conditions,  and  because  they  could  be  obtained  within 
the  existing  time  constraints.  The  data  collected  was 
interval  or  better  in  level  of  m.easurem.ent . 

The  initial  data  collection  process  began  with 
personal  interviews  of  local  officials  to  determine  sources 
of  data  for  the  envircnm.ental  indicators.  A listing  of 
officials  who  were  interviewed  is  provided  in  Appendix  D. 
Data  that  was  not  available  in  conjunction  with  the  inter- 
views was  requested  by  letter  or  obtained  by  library 
research,  as  appropriate. 

Once  collected,  the  data  were  adjusted  to  reflect 
fiscal  year  totals  to  form  a common  base.  All  data  were  not 
available  continuously  for  all  fiscal  years  between  1960  and 
1975.  Hence,  in  order  to  perform  a logical  factor  analysis 
and  time-series  analysis  the  initial  data  year  was  selected 
as  196  5 . .Any  missing  values  were  graphically  interpolated 
and  those  indicators  which  were  believed  to  have  been 
unreasonably  biased  by  interpolation  were  excluded  from 
further  analysis.  The  resultant  indicators,  those  listed  in 
Table  3,  contained  continuous  values  from  19  6 5 to  19 "^5.  The 
subsequent  analysis  of  the  data  was  subject  to  the  following. 
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Table  3 


Environmental  Indicators 


Indicator 


Title 


Number  of  Building  Permits  Issued 
Dollar  Value  of  Building  Permits  Issued 
Total  Bank  Deposits 
Taxes,  Assessed  Valuation 
Tax  Rate 

Civic  Center  and  Swimming  Pool  Expenditures 

Fire  Protection  Employees 

General  Government  Expenditures 

Health  and  Hospital  Expenditures 

Local  Media 

Miles  of  Storm.  Sewers 

Miles  of  Sanitary  Sewers 

Miles  of  Sraded  Streets 

Miles  of  Paved  Streets 

Full  Time  Municipal  Em.ployees 

Part  Tim.e  Municipal  Emiployees 

Number  of  Registered  Voters 

Percent  Voting  in  Presidential  Elections 

Public  Safety  Expenditures 

Public  Welfare  Expenditures 

Dollars  of  .“etail  Sales 

Sanitation  Expenditures 

Number  of  Street  Lights 

Unem.ployment  Rate 

Departm.ent  cf  Agriculture  Outlays 

Departm.ent  of  Comm.erce  Outlavs 

DCD  Civilian  Pay 

DOD  Military  .Active  Duty  Pay 

DOD  Reserve  and  National  luard  Pay 

DOD  Military  Retired  Pay 

DOD  Pri.me  Supply  Sontracts,  Value 

DCD  Prime  Service  Contracts,  Value 

DOD  Pri.me  S .struction  Contracts,  Value 

DCD  Contracts  Less  Than  3 IQ,  CSC,  Value 

Departm.ent  of  Health,  Education,  and  Welfare 

Outlays 

Departm.ent  cf  Housing  and  Urban  Developm.ent 
Outlays 

Department  cf  Labor  Outlays 
Number  of  Students  Registered 
Student  Teacher  Patio 
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Table  3 (continued) 


Water  Quality,  Coliform  Increase 
Water  Quality,  Bacteria  Increase 
Number  of  Fire  Hydrants 
lepartment  of  Transportation  Outlays 
Civil  Service  Expenditures 

General  Services  Administration  Expenditures 
Office  of  Economic  Cppcrtunity  Expenditures 
Small  Business  Administration  Expenditures 
Total  Federal  Outlays,  Webb  County 
Total  Federal  Outlays.  Laredo 
Population.  Laredo 

Total  Housing  Ccnstructicn  Ferm.its  Issued 
Single-L’nit  Housing  Ccnstrucrion  Ferm.its  Issued 
Five  or  More-'Jnit  Housing  Construction  Ferm.its 
Issued 

Drug  Arrests 

Total  Vclum.es  in  City  Librarv 

Num.ber  of  Doctors'  Offices 

Number  of  Doctors'  Employees 

Numiber  of  Taverns  and  Festacrants 

Number  of  Tavern  and  restaurant  Em.ployees 

Number  of  Auto  Dealers  and  Cervice  Stations 

Number  of  Auto  Dealer  and  Service  Staticn 

Em.p  loyee  s 

Number  of  General  Merchandise  Em.p levees 
Num.ber  of  General  Merchandise  Fetail  Stores 
Labor  Force 
Total  Bank  Assets 

Number  of  Wholesale  Grocery  Ccm.panies 

Number  of  Wholesale  Grocery  Emip'loyees 

Number  of  Trucking  and  Warehousing  Com.panies 

Number  of  Trucking  and  'Warehousing  Employees 

Num.ber  of  Urban  Passenger  Transport  Employees 

Savings  and  Loan,  Total  Assets 

Motor  Vehicle  Registrations 

Telephone  Connections 

Electrical  Connections 

Gas  Connections 

Water  Connections 

Students  at  Laredo  Junior  College 

Graduate  Education  Division  Students  at  Laredc 

Junior  College 

Total  Police  Hours  Expended 

Total  Police  .Assigned 

Percent  .Manned,  Laredo  Police  Force 


Table  3 (continued) 


Indicator 

Title 

S82 

Total  Traffic  Accidents 

S33 

Total  Guilty  of  Traffic  Violations 

S84 

Total  Arrests  for  Criminal  .Activity 

S35 

Dollars  of  Extorts 

S36 

Dollars  of  Imports 

Source:  See  Appendix  C. 


ASSUMPTIONS 

1.  Ail  secondary  data  accumulated  for  the  research  was,  in 
fact,  accurate. 

2.  The  data  acquired  for  the  environmental  indicators  were 
representative  of  the  community  of  Laredo. 

3.  Trends  observed  in  the  data  would  have  continued 
unabated  had  the  base  not  closed. 

4.  The  officials  who  were  interviewed  were,  in  fact, 
knowledgeable  about  the  circumstances  and  conditions 
surrounding  the  base  closure. 

5.  Every  indicator  collected  was,  to  some  extent,  inter 
related  with  all  other  indicators. 

6 . The  environmental  impact  could  not  be  conveniently 
divided  into  independent  factors;  every  indicator  had  some 
inter  related  effect  on  the  total  community  environment. 

DATA  ANALYSIS 

The  data  was  analyzed  using  factor  analysis, 
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time-series  analysis,  and  subjective  analysis.  Appropriate 
definitions  and  a general  discussion  of  the  techniques 
employed  in  factor  analysis  and  time-series  analysis  are 
provided  in  Appendix  A and  Appendix  3,  respectively. 

Factor  Analysis 

To  effectively  use  factor  analysis  to  reduce  the 
set  of  environmental  indicators,  a logical  and  rigorous 
procedure  was  followed.  From  a generalized  perspective, 
this  procedure  consisted  of  determ.ining  the  reduced  .number 
of  factors  which  describe  the  environment,  obtai.ning  a final 
rotated  factor  matrix,  evaluating  this  matrix,  devising 
logical  criteria  for  the  indicators  in  each  factor,  and 
finally,  identifying  each  factor  based  upon  a subjective 
evaluation  cf  the  indicators  contained  in  that  factor. 

Cnee  this  procedure  was  completed  the  resultant  environ- 
mental factor  was  considered  as  a new  variable  a.nd  assessed 
by  time-series  analysis  and  subjective  analysis. 

The  first  step,  determining  the  number  of  factors 
to  be  included,  was  accomplished  by  use  of  subprogram 
F.ACTOR  of  the  Statistical  Package  for  the  Social  Sciences 
(SPSS)  on  the  Computational  Resources  for  Engineering  and 
Simulation  Training  and  Education  (CRE.ATE)  computer  system. 
The  result  of  the  first  step  was  an  analysis  cf  the  eigen- 
value fer  each  factor.  The  eigenvalue  is  the  su.m  cf  the 
proportion  of  the  variance  of  each  indicator  that  is 
accounted  fer  by  that  factor. 


A practical  basis  for  finding  the  number  of  common 
factors  that  are  necessary,  reliable,  and  meaningful... 
is  that  the  num.ber  of  common  factors  should  be  equal  to 
the  number  of  eigenvalues  greater  than  one...  [16:353]. 


The  initial  results  indicated  that  eight  factors 
had  eigenvalues  greater  than  one.  The  first  eight  factors 
also  explained  99.1  percent  of  the  variation  of  the 
original  eighty-six  environm.ental  indicators.  The  first  ten 
factors  (the  initial  eight  plus  the  next  two)  accounted  for 
130  percent  of  the  variation  of  the  original  36  environ- 
mental indicators.  The  first  ten  factors  are  listed  in 
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Table  9 
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The  final  rotated  factor  matrix  was  then  obtainec 
via  SPSS,  using  orthogonal  principal  component  factor 
analysis  and  the  varimax  option  as  shown  in  the  sample 
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the  correlation  coefficients  between  the  indicators  and 
the  factors,  is  included  in  Appendix  E.  These  correlation 
coefficients  indicate  the  importance  of  any  given  indicator 
in  determining  a factor,  and  are  commonly  referred  to  as 
"loadings  [34:475]."  Additionally,  these  loadings  indicate 
the  importance  of  any  given  factor  in  explaining  an  indi- 
cator and  the  square  of  the  loading  for  any  given  factor  is 
the  proportion  of  the  variance  in  that  indicator  accounted 
for  by  that  factor  (34:475). 

Having  obtained  the  factor  .matrix,  loading  criteria 
were  then  developed  for  each  factor  to  determine  which 
indicators  would  be  considered  for  inclusion  in  which 
factor.  All  indicator  loadings  were  inspected  to  deter- 
m.ine  which  factor  each  indicator  loaded  highest  on  (i.e., 
wh.ich  column  loaded  highest  in  each  row),  second  highest, 
third  highest,  and  so  forth,  down  to  0.30C0.*  Based  on  the 
pattern  of  loading  I'evealed  by  ranking  the  factor  loading 
of  each  indicator,  cutoffs  were  established  within  each 
factor  and  these  cutoffs  then  becam.e  the  loading  criteria 
for  determining  which  indicators  would  be  i.ncluded  in  which 
factor.  The  objective  of  the  loading  criteria  was  to  ensure 


*Since  the  scyuare  of  the  loading  is  the  proportion 
of  indicator  variance  accounted  for  by  a factor,  a loading 
of  .3000  represents  3%  of  the  variation  in  the  indicator. 
The  researchers  believed  that  a loading  less  than  .3000 
would  net  be  significant  for  the  purpose  of  this  study. 
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identifying  that  factor.  These  complex  indicators 


listed 


-aoie 


Table  11 

Complex  Indicators 


Indicator  Label 


SO  2 Collar  Value  of  Building  Permits  Issued 


515 

Fart  Time  .Muni 

cipal  Employees 

Water  Quality, 

Colifcrm  Increase 

S-3 

Tepartm.ent  of 

Transportation  Outlays 

549 

Total  Federal 

Cutua'.'S  , .^aredo 

S53  General  Merchandise  Stores 


The  remaining  indicators  were  then  assigned  to  each  factor 
based  upon  the  respective  loading  criteria. 

Factor  1 . The  first  factor  produced  by  using  varimax 
rotation  for  principal  component  analysis  is  designed  to  be 
that  factor  which  explains  more  of  the  variance  in  the 
indicators  than  any  other  factor.  In  this  case.  Factor  1 
accounted  for  52.2  percent  of  the  variation  in  the  85 
indicators.  Of  the  36  indicators,  53  loaded  highest  on 
Factor  1.  Of  these  5 3 indicators,  m.et  the  loading 
criteria  for  Factor  1 and  are  as  listed  in  Table  12. 

Of  the  indicators  assigned  to  Factor  1,  most 
were  of  a type  that  would  experience  a steady  growth  due  to 
normal  population  increase,  inflation,  and  expansion. 
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.75482  Number  of  Building  Permits  Issued 

.70043  Total  Bank  Deposits 

.96976  Taxes,  Assessed  Valuation 

-.93557  Tax  Rate 

.39455  Civil  Center  S Swimming  Pool 
Expenditures 

.30685  General  Government  Expenditures 
.35963  Health  and  Hospital  Expenditures 
."’59  37  .Miles  of  Sanitary  Sewers 

.96937  Miles  of  Graded  Streets 

.90373  Miles  of  Paved  Streets 

.32739  Pull  Time  Municipal  Employees 

.89750  Number  of  Registered  Voters 

-.39656  Percent  Voting  in  Presidential 
Elections 

.37193  Public  Safety  Expenditures 


35792 

Public  Welfare  Expenditu 

1^8  S 

34013 

Dollars  of  Retail  Sales 

79735 

Sanitation  Expenditures 

97  363 

.Number  of  Street  Lights 

93945 

DCD  Reserve  and  National 

Guard  Pay 

77153 

DCD  Military  Retired  Pay 

9-5  21 

DOD  Prime  Gcnstruction  I 
Value 

cntracts  , 

32227 

Department  of  Health,  Ed 

ucaticn,  and 

Welfare 

."3620  Department  of  Labor  Outlays 

.96736  Number  of  Students  Registered 

.3  2^5  5 'Iurr»bsr  of  Fir'6  Hvdr'sr.'ts 

.73229  Civil  Service  Expenditures 

.30746  Total  Federal  Outlays,  W'ebb  County 

.92350  Population,  Laredo 

.30752  Total  Volumes  in  City  Library 

. 9090  2 Nu.mber  of  Doctors'  Offices 

.75047  Number  of  Doctors'  Employees 

.77158  Number  of  General  Merchandise  Employees 

. 76495  Total  Bank  .Assets 

-.71964  Number  of  Urban  Passenger  Transport 

Employees 

.37335  Savings  and  Loan,  Total  .Assets 

.33375  Motor  Vehicle  Registrations 

.9  590  3 Telephone  Con.necticns 

.91371  Electrical  Connections 


able  12  (continued) 


Indicator  Loading 


Label 


S75 

.79841 

Gas  Connections 

S75 

.91366 

'flater  Connections 

373 

.71981 

Graduate  Education  Division  Students 
at  Laredo  Junior  College 

379 

.71981 

Total  Police  Hours  Expended 

33^ 

.3''857 

Total  Arrests  for  Criminal  .activity 

336 

.72028 

Dollars  of  Imports 

Those  indicators  closely  linked  to  potulaticn , for  example, 
included : 


317 

N'umber  of  Registered  Veters 

321 

Dollars  of  Retail  Sales 

338 

.Humber  of  Students  Registere 

A 

350 

Population,  Laredo 

372 

Motor  Vehicle  Registrar iens 

373 

Telephone  Connections 

374 

Electrical  Connections 

375 

Gas  Connections 

376 

Water  Ccn.nections 

373 

Graduate  Education  Division 
Laredc  Junior  College 

Students  at 

384 

Total  .-.rrests  for  Criminal  A 

otivity 

cators 

would  all  tend  to  increase  as  t 

he  occula- 

:ion  grows.  Other  indicators  assigned  to  this  factor  would 


also  tend 

to  increase  due 

to  a combination 

of  more  peep 

more  money 

to  invest,  mor 

e cost  for  public 

services,  or 

inflation 

(higher  cost) . 

These  indicators 

were  : 

303  Total 

306  Civic 

Bank  Deposits 
Center  S Swimur.in 

2 Pool 

Exoenditures 


308 

General 

Government  Expenditures 

309 

Health 

and  Hospital  Expenditures 

319 

Public 

Safety  Expenditures 

320 

Public 

Welfare  Expenditures 

322 

Sanitat 

ion  Expenditures 

C "7 

1 


529  DOD  Reserve  and  National  Guard  Pay 

530  DOD  Military  Retired  Pay 

535  Department  of  Health,  Education,  and 
Welfare 

S37  Department  of  Labor  Outlays 

SU4  Civil  Service  Expenditures 

S43  Total  Federal  Outlays,  Webb  County 

S65  Total  Bank  Assets 

371  Savings  and  Loan,  Total  Assets 

536  Dollars  of  Imports 

Also , there  were  indicators  which  would  be  expected  to 

increase  as  the  city  grows  to  accommodate  the  g’" owing 

population.  These  indicators  included: 

SOI  Number  of  Building  Permits  Issued 

S04  Taxes,  Assessed  Valuation 

512  Miles  of  Sanitary  Sewers 

513  Miles  of  Graded  Streets 

Sl^i  Miles  of  Paved  Streets 

S15  Pull  Time  Municipal  Employees 

S23  Number  of  Street  Lights 

S42  Number  of  Fire  Hydrants 

SS5  Total  Volumes  in  City  Library 

356  Number  of  Doctors'  Offices 

S57  Number  of  Doctors'  Employees 

S5  2 >iumber  of  General  Merchandise  Employees 

S79  Total  Police  Hours  Expended 

The  common  link  that  related  40  of  the  44  indicators  loading 

on  this  factor  was  growth.  Henceforth,  Factor  1 will  be 

considered  and  referred  to  as  the  Growth  Factor. 


Factor  2 . The  second  factor  produced  by  principal  ccm.pcnent 
factor  analysis  attem^pts  to  account  for  the  maxim.um  am.ount 
of  the  variation  in  the  indicators  that  was  not  previously 
accounted  for  by  the  first  factor.  As  such.  Factor  2 
accounted  for  15.2  percent  of  the  rem.aining  variation  in 
the  86  indicators  (cum.ulative  percentage  of  explained 
variation--77 . 3)  . Of  the  86  indicators,  1'’  loaded  highest 
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on  this  factor. 


riteria 


o 


Of  these,  16  met  the  loading  o 
Factor  2 and  are  listed  in  Table  13. 


Table  13 

Factor  2 Indicators  || 

Indicator  Loadi.ng  Label  i 


.79776 
.66233 
.71573 
-.  9803  3 
-.94770 
-.  90732 
-.95655 
-.71336 

- . 5 5 ‘J’  3 2 

.37357 

.90334 

.35959 

.31266 

. "’SIS! 

.58527 
.7  322  3 


! Initially,  the  16  indicators  which  loaded  on 

Factor  2 did  not  appear  related.  However,  many  of  the 
i indicators  did  appear  to  be  in  the  same  category  as  most  of 

I 

the  indicators  which  loaded  on  the  Growth  Factor.  That  is, 
they  appeared  to  be  the  type  of  indicator  that  was  related 
to  growth  in  cost,  the  number  of  people,  or  the  size  of  the 
citv.  The  indicators  in  which  this  tendency  was  most 


Miles  of  Storm  Sewers 

Une.mployment  Rate 

Department  of  Agriculture  Outlays 

DOD  Civilian  Fay 

DOD  Military  Active  Duty  Fay 

DOD  Frime  Service  Contracts , Value 

DOD  Contracts  Less  Than  $10,000,  Value 

Office  of  Economic  Opportunity 

Expenditures 

Five  or  More-Unit  Housing  Construction 
Fermits  Issued 
Drug  Arrests 

Number  of  Taverns  and  Restaurants 
Number  of  Tavern  and  Restaurant 
Employees 

Number  of  Autc  Dealers  and  Service 
Stations 

Nuimber  of  Auto  Dealer  and  Service 
Station  Employees 
Total  Traffic  .Accidents 
Dollars  of  Exports 
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expected  were: 


311  Miles  of  Storm  Sewers 

353  Five  or  More-Unit  Housing  Construction 

Permits 

353  Number  of  Taverns  and  Restaurants 

359  Number  of  Tavern  and  Restaurant 
Employees 

360  Number  of  Auto  Dealers  and  Service 
Stations 

361  Number  of  A.uto  Dealer  and  Service 
Station  Employees 

3ut , these  indicators  did  not  load  on  the  Growth  Factor. 

That  these  indicators  did  not  load  on  the  Growth  Factor  must 

indicate  that  a substantial  change  in  the  rate  of  variation 

occurred  in  the  indicators.  Further,  other  indicators 

which  loaded  on  this  factor  were  classified  as  extrinsic. 

That  is,  indicators  which  varied  due  to  decisions  made  or 

actions  taken  outside  Laredo.  These  indicators  included: 

325  Department  of  Agriculture  Outlays 

327  DOE  Civilian  Pay 

323  DCD  Military  Active  Duty  Pay 

332  DOD  Pri.me  Service  Contracts  , Value 

334  DCD  Contracts  Less  Than  $10,000,  Value 

346  Office  of  Econom.ic  Opportunity 

Expenditures 

These  extrinsic  indicators  would  also  tend  to  increase  (due 
to  the  pressure  of  inflation,  if  nothing  else)  unless 
affected  by  a substantial  change.  Therefore,  the  underlying 
commonality  in  these  indicators  was  the  substantial  change 
which  occurred  in  their  rate  of  variation,  generally  due 
to  externalities.  Henceforth,  Factor  2 will  be  considered 
and  referred  to  as  the  Extrinsic  Factor. 


Factor  3 . .As  principal  component  factor  analysis  proceeds, 

6 C 


each  subsequent  factor  accounts  for  progressively  less  of 
the  variance  in  the  indicators.  Hence,  Factor  3 accounted 
for  7.1  percent  of  the  reniaining  variation  in  the 
indicators  (cumulative  percentage  of  explained  variaticn-- 
3^.5).  If  the  36  indicatcrs  , 3 leaded  highest  on  this 
factor.  In  all,  10  indicatcrs  met  the  loading  criteria  for 
Factor  3 and  are  listed  in  Table  1^. 


Table  14 


Factor  3 Indicators 


Indica 

tor  Leading 

Label 

SIO 

.52939 

Local  Media 

S39 

-.59505 

Student  Teacher  Ratio 

S47 

. ^5276 

S.mall  Business  Administration 

Expenoitures 

S64 

-.67750 

Labor  Force 

S 6 5 

- . ■'3204 

.'lumber  of  '.vholesale  Orccerv  Cemoanies 

353 

.67353 

Nu.mber  of  Trucking  5 L'arehousi.ng 
Com.oanies 

S69 

.58630 

Num.ber  of  Trucking  & Warehousing 

Emplo'.'ees 

S77 

.60875 

Students  at  Laredo  Junior  Colleee 

380 

-.55950 

Total  Police  Assigned 

381 

-.53033 

Percent  Manned,  Laredc  Police  Force 

Again,  cert 

air.  of  the  indicators  which  leaded  on 

Factor 

3 appeared  to 

be  of  the  type  which  would  demonstrate 

an  inc 

rease  corroensu 

rate  with  population  growth  and 

inflat 

ion.  These  in 

dicators  were: 

310 

Local  Media 

339 

Student  Teacher  Ratio 

380 

Total  Police  Assigned 

331 

Percent  .Manned,  Laredo  Police  Force 

51 


Both  the  growth  type  indicators  and  the  intrinsic  indicators 
could  be  expected  to  vary  with  population  and  city  size. 
Therefore,  change  in  the  rate  of  variation  was  again  the 
common  bond  that  related  these  indicators.  However,  due  to 
the  inclusion  of  intrinsic  indicators,  this  factor  will  be 
considered  and  referred  to  as  the  Intrinsic  Factor. 

Factor  Continuing  with  the  trend  of  explaining  progres- 

sively less  variance  in  the  total  cf  indicator  varia.nce  with 
each  subsequent  factor.  Factor  u explains  4- . 6 percent  cf 
that  variance  (cumulative  percentage  of  explained  varia- 


tion--89  . 0 ) . 

Two  0 f 

the 

36  indicators  loaded 

highest  on 

this  factor. 

Only  t 

hese 

2 indicators  met  the 

loading 

Factor 

4 and 

are  as  listed  in  Tab 

le  15. 

Indicators  for  Factors  4 Through  S 


Factor 

Indicator 

Loading 

Label 

u 

3 31 

-.95521 

TCI  Prime  Supply  Contracts , 
Value 

352 

.61112 

Single-Unit  Housing  Construc- 
tion Permits  Issued 

5 

341 

-.95959 

Water  Quality,  Bacteria 
Increase 

6 

325 

. 56440 

department  of  Comjr.erce 
Outlays 

S33 

.90093 

Total  Suilty  of  Traffic 
V iolaticns 

7 

507 

-.  5430"’ 

Fire  Protection  Fmtlovees 

3 3 6 

.57956 

department  of  Housing  5 
Urban  Develooment  Cutlavs 

8 

S45 

-.94529 

General  Services  Adminis- 
tration Expenditures 
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At  this  point,  identifying  the  factors  by  the  relationship 
between  the  included  indicators  is  no  longer  T.eaningful 
because  of  the  paucity  cf  indicators  leading  on  this  and 
each  subsequent  factor.  Therefore,  Factors  ^ through  8 
are  identified  only  by  the  factor  nu.tiber. 


Factor  5.  This  factor  explained  3.9  percent  of  the  total 
variation  in  the  35  indicators  ( cu.tulative  percentage  of 
explained  variation--! 2 . 9 ) . One  indicator  loaded  highest 
cn  this  factor,  t.et  the  loading  criteria  fer  Factor  5,  and 
is  as  listed  in  Table  15. 


.-actor  D. 


nis  rac 


extlained  3.1  cercent  of  the  total 


variation  (cumulative  percentage  cf  explained  variation-- 
95.0).  One  indicator  leaded  highest  on  this  factor,  and 
one  additional  indicator  net  the  loading  criteria  for 


Factor  5.  These  twe  indicators  are  a 


ed  in  Table  15 


a: 


;r  7.  This  factor  explained  1.7  cercent  of  the  tota' 


variation  (cumulative  percentage  of  explained  variation-- 
97.7).  One  indicator  loaded  highest  on  this  factor,  and 
one  additional  indicator  met  the  loading  criteria  fer 
Factor  7.  These  two  indicators  are  as  listed  in  Table  15, 


: acto: 


This  factor  exolained  1.3  cercent  cf  the  total 


variation  (cumulative  percentage  of  explained  variation-- 
99.1).  One  indicator  loaded  highest  cn  this  factor,  met 
the  loading  criteria  for  Factor  3,  and  is  as  listed  in 
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A 


Table  15 


These  eight  factors  constitute  the  variables  to  be 
further  analyzed.  The  first  three  factors,  accounting 
cumulatively  for  34.5  percent  of  the  variation  in  the 
indicators,  will  be  referred  to  as  the  major  factors,  while 
the  remaining  five  factors  will  be  referred  to  as  the  mi.nor 
factors . 

The  individual  variable  values  within  the  factors 
are  the  factor  scores  provided  by  SPSS.  These  factor 
scores  are  ccmposite  indices  constructed  by  multiplying  the 
factor  loading  by  the  standardized  value  of  each  indicator 
and  summing,  for  each  year,  for  each  factor.  These  factor 
scores  are  contained  in  Appendix  K. 

T ime -Series  .Analysis 

For  the  purpose  of  this  research,  time-series 
analysis  was  used  to  extrapolate  the  factor  scores  prior  tc 
base  closure  to  discrete  periods  one  and  two  years  after 
base  closure.  In  general,  the  procedure  consisted  of 
determining  the  optimum  a-level  and  order  of  sm.oothing, 
determining  whether  time-series  forecasting  was  appropriate, 
calculating  the  mean  average  deviaticn  (M-AD)  error, 
constructing  confidence  intervals  about  the  predicted 
values,  and  comparing  the  actual  factor  scores  with  the 
predicted  scores  as  a prelude  to  subjective  analysis. 

The  first  step,  determining  the  optimum  a-level 
and  order  of  smoothing  for  each  factor  score  and  lead  time. 
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was  accomplished  via  the  TCAST  Program  (21),  as  explained  in 
Appendix  3.  The  optimum  a-level  and  order  of  sm.oothing  for 
a specified  factor  and  lead  time  comprised  the  forecast 
model  for  that  factor.  The  resulting  forecast  m.odels  are 
as  listed  in  Table  15. 


Table  16 

TCAST  Forecast  Models 


Optimum 

Factor  Lead  Optimum  Sm.oothing 

Number  Ti.me  a -Level  Order 


1_ 

1 

.305 

2 

2 

.200 

3 

0 

1 

. 500 

o 

. 510 

<*\ 

z 

3 

1 

.449 

2 

2 

.449 

Z 

4 

1 

. 001 

2 

. 001 

1 

5 

1 

.500 

Z 

.700 

2 

5 

X 

.001 

1 

0 

. 001 

T_ 

7 

1 

. 300 

1 

. 100 

1 

X 

3 

1 

.020 

3 

.0^0 

1 

These  results  were  evaluated  to  determine  the 
appropriateness  of  the  TCAST  selected  forecast  .model. 


Criteria  for  determining  the  appropriateness  were  developed 


by  considering  the  effect  of  an  a-level  on  a data  series, 
and  by  considering  what  an  order  of  smoothing  actually 
represents.  The  a-level  determines  the  relative  importance 
of  previous  data  in  computing  the  appropriate  forecast. 

High  values  of  a could  have  resulted  in  forecasts  based 
primarily  on  the  few  most  recent  values.  To  be  considered 
prudent,  the  maximum  value  of  a could  not  exceed  the 
quantity  (lead  time/lead  time  + 1)  for  any  forecast  model 
(21:3-5).  Therefore,  any  factor  for  which  an  optimum  fore- 
cast model  a-level  exceeded  0.500  for  a lead  time  of  one 
or  0.66"  for  a lead  ti.me  of  two,  was  analyzed  subjectively. 

Further,  the  cpti.mum  order  of  s.mcothing  was 
realistically  evaluated.  First-order  smoothing  represents 
data  which  is  relatively  constant  over  time;  graphically--a 
horizontal  line  (21:3-5).  Second-order  sm.oothing  provides 
a good  representation  of  linear  data,  v;hile  third-order 
smoothing  represents  data  which  varies  quadratically 
(21:3-5).  The  researchers  believed  that  first-order 
smoothing  was  not  sensitive  enough  to  reflect  changes  in  the 
data  base  in  a way  that  would  provide  substantive  infor- 
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factor 


evaluated  subjectively.  Therefore,  the  predicted 
sccres  and  MAD  error  were  calculated  for  the  tiajcr  factors, 
and  confidence  intervals  were  ccnstructed  as  follows. 

Growth  Factor.  The  predicted  factor  scores  for  the  Growth 
Factor  were  computed  using  the  formulations  contained  in 
Appendix  3 for  the  optimum  forecast  models  for  lead  time 
equal  to  one  and  lead  time  equal  to  two.  The  actual  factor 
scores,  the  predicted  factor  scores,  and  the  difference 
between  the  actual  and  predicted  scores  (designated  as  the 
error)  for  both  optimum  forecast  m.odels  are  as  shown  in 
Table  1'’  . The  MAD  for  each  forecast  m.odel  was  then 
computed  as  the  average  error  for  each  model.  Confidence 
intervals  were  then  ccnstructed  using  a safety  factor  of 
2.062,  which  represents  a 30  percent  probability  of  the 
actual  values  being  contained  within  the  confidence  inter- 
val if  no  change  occurred  in  the  factor  score  trend 
(21:3-5).  The  confidence  interval  is  then  equal  to  the 
predicted  value  ± the  safety  factor  times  the  M.AD . The 
range  of  the  confidence  interval  for  a lead  time  of  one  was 
fromi  0.1^4  3 to  1.396.  The  range  of  the  ccnfidence  interval 
for  a lead  tim.e  of  two  was  from  -0.1927  to  3 . 2 5 3t.  A 
graphical  representation  of  the  actual  factor  scores,  the 
predicted  factor  scores  for  lead  time  equal  to  one,  and 
the  ccnfidence  intervals  for  lead  time  equal  to  one  and 
two  are  presented  in  Chart  1.  Both  actual  factor  scores 
were  within  the  predicted  confidence  interval. 
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Extrinsic  Factor.  The  predicted  factor  scores  for  the 
Extrinsic  Factor  were  then  computed  similarly  and  are  as 
shown  in  Table  13.  Also,  the  confidence  intervals  were 
constructed  similarly.  The  range  of  the  confidence  interval 
for  a lead  time  of  one  was  from  -1.494  to  -0.730.  The 
range  of  the  confidence  interval  for  a lead  time  of  two 
was  from  -1.361  to  -0.659.  The  graphical  representation  of 
the  Extrinsic  Factor  is  presented  in  Chart  2.  Neither 
actual  factor  score  was  within  the  predicted  confidence 
interval . 

Intrinsic  Factor.  The  forecast  models  for  the  Intrinsic 
Factor  were  the.n  used  to  predict  factor  scores  with  results 
as  shewn  in  Table  13.  The  range  of  the  confidence  interval 
for  a lead  tim.e  of  one  was  from  0.644  to  4.931.  phe  range 
of  the  confidence  interval  for  a lead  tim.e  of  two  was  from 
0.564  to  5.283.  The  graphical  representation  of  this 
factor  is  shown  in  Chart  3.  Again,  neither  actual  factor 
score  fell  within  the  predicted  confidence  level. 

The  factor  scores  for  the  .miner  factors  did  not 
meet  the  criteria  for  analysis  via  ti.me-series  procedures. 
However,  the  fact  that  they  did  not  is,  in  itself,  indic- 
ative of  a lack  of  trend  within  these  facTcrs.  A 
graphical  representation  of  the  minor  factors  is  provided 
in  Chart  4 to  aid  in  subsequent  subjective  analysis. 


Factor  Scoi’e 


rime-Sfc;t'ies  Analys  i s-- In trins ic  Factor 


184 


Factor  Score 


Subjec 


ive  Analysis 


Thus  far,  this  analysis  has  been  concerned  primar- 
ily with  the  quantitative  aspects  of  the  variations  in 
environmental  indicators  m.easured  in  Laredo.  Factor 
analysis  reduced  the  original  eighty-six  indicators  to  eight 
1 factors.  Through  subsequent  analysis  the  major  factors 

' were  ide.ntified  as  the  Growth  Factor,  the  Extrinsic  Factor, 

I 

i and  the  Intrinsic  Factor.  Next,  using  time  series  analy- 

I sis,  predictions  were  made  for  1374  and  1975  for  the  exoec- 

i 

I 

1 ted  values  of  the  factor  scores  of  the  major  factors  had 

j Laredo  AF3  not  closed.  Confide.nce  intervals  were  con- 

I 

I structed  about  those  predicted  values  and  a determination 

1 

• was  Tiade  regardi.ng  whether  or  net  the  actual  facter  score 

I fell  inside  or  outside  of  the  confidence  interval.  This 

i 

! section,  subjective  analysis,  censidered  the  quantitative 


1 


results  achieved 

through  factor 

analysis 

and  time-series 

analysis  i-n  light 

of  trends  exh 

ibited  in 

individual 

indicators  , prior 

research,  a.nd 

personal 

interviews.  First, 

however,  a subjective  analysis  concerning  the  six  indica- 
tors previously  identified  as  complex  was  warranted. 

Complex  indicators.  Theoretically,  a complex  indicator 
measures  more  than  one  dimension  (34:475).  From  a practical 
standpoint  this  research  censidered  the  complex  indicators 
as  representative  of  random  or  unexplained  influences. 

That  is,  their  variation  could  not  be  attributed  to  a known 
or  previously  hypothesized  cause  such  as  pcpulation  growth 
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or  inflation  rate.  The  subsequent  discussion  refers  to 
trends  subjectively  analyzed  using  the  individual  indica- 
tor charts  contained  in  Appendix  F. 

The  first  complex  indicator  was  S02,  Dollar  Value 
of  Building  Permits  Issued.  It  might  normally  be  expected 
that  this  indicator  would  vary  in  accord  with  the  number  of 
building  permits  issued.  Hence,  the  loading  should  have 
occurred  on  the  Growth  Factor  but  it  did  not.  This  indica- 
tor exhibited  a sharp  increase  in  1972  followed  by  a 
decli.ne  in  197  3 and  1974  ; this  sharp  fluctuation  apparently 
caused  complex  loadi.ng.  Although  the  decline  in  19  7 3 and 
1974  could  be  expected  i.n  a base  closure  situation,  rhere 
was  no  conclusive  suppcrc  to  link  the  trends  exhibited  by 
this  indicator  to  base  closure. 

The  second  complex  indicator  was  SIS,  Part  Time 
Municipal  Employees.  Peak  periods  in  1953  and  1971  followed 
by  declines  in  1969  and  1970,  and  1972  and  1973,  apparently 
caused  complex  loading  of  this  indicator.  .9.3  occurs  in 
.many  municipalities  , high  expenditures  in  one  year  in  a 
specific  area  can  result  in  decreased  spending  and  a 
tighter  budget  in  that  same  area  the  following  year.  This 
appeared  to  have  been  the  case  as  regards  this  indicator. 
Subjectively  smoothing  the  peaks  and  valleys,  the  overall 
treni  of  this  indicator  i.mplied  that  no  impact  was  observed 
as  a result  of  base  closure. 

The  third  complex  i.ndicator  was  S^O,  Water  Quality, 
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Coliform  Increase.  Coliforms  are  a type  of  bacteria  that 
are  found  in  sewage.  Measurement  of  one  type,  Escherichia 
coli , provides  a means  of  indirectly  measuring  the  am.cunt  of 
pathogenic  organisms  which  may  be  present  in  water.  .-Imong 
the  six  complex  indicators,  Water  Quality,  Coliform 
Increase  demonstrated  the  lowest  correlation  with  any 
factor.  In  other  words,  it  did  not  correlate  with  anything. 
This  provided  support  to  the  finding  that  base  closure  had 
no  effect  upon  this  indicator. 

The  fourth  complex  indicator  was  34  3 , Departm.ent 
of  Transportation  Outlays.  This  indicator  demonstrated  an 
overall  increasing  trend  with  a wide  range  of  fluctuations. 
The  peaks  in  197Q,  1372  and  1975,  and  the  valleys  in  1363, 
1371,  and  1373  apparently  caused  complex  loading.  The 
overall  increasing  trend  was  a result  of  comprehensive 
transportation  studies  financed  in  part  by  the  Department 
of  Tra.nsportaticn ; then  implemented  with  Federal  funds.  For 
Laredo,  this  included  funds  for  highway  development,  airport 
improvements,  and  urban  mass  transportation  (40).  However, 
no  direct  relationship  could  be  drawn  between  this  indicator 
and  base  closure. 

The  fifth  complex  indicator  was  S4g,  Total  Federal 
Outlays,  Laredo.  Although  the  overall  trend  of  this 
indicator  demonstrated  an  increase  over  the  eleven  year 
study  period,  there  was  a sharp  decline  in  1970  in  the 
Federal  funds  being  provided  directly  to  Laredo.  The  sharp 
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and  unexpected  decline  apparently  caused  complex  leading  of 


this  indicator.  It  should  be  noted,  hov;ever,  that  there 
was  no  significant  change  in  the  total  Federal  funds  being 
provided  to  Laredo  at  the  time  of  base  closure. 

The  sixth  and  last  complex  indicator  was  363, 


hum.ber  of  General  Merchandise  Retail  Stores.  Peaks  in  1969 
and  1972  apparently  caused  complex  loading  of  this  indicator. 
The  overall  trend  of  this  indicator  dem.onstrated  a continual 
decline  in  the  number  of  general  m.erchandise  retail  stores 
over  the  study  period  and,  thus,  could  not  be  attributed 
directly  to  base  closure. 

Having  completed  the  discussion  on  complex 
indicators  the  remainder  of  this  section  will  concentrate 
on  the  eight  identified  factors. 

Growth  Factor.  The  Growth  Factor  accounted  for  62.2  percent 
of  the  variation  among  the  86  indicators.  This  factor,  as 


did  all  of 

the  others. 

demonstrated  both  positive 

and 

negative  correlations 

am.ong  its  respective 

set  of 

indicators . 

A positive 

correlation 

meant  an  increasing 

trend 

was  demon- 

strated  over  the  study  period,  while  a negative  correlation 
meant  a decreasing  trend  was  dem.onstrated.  Those  indicators 
which  exhibited  a decreasing  trend  over  the  study  period 
were  : 


30 2 Tax  Rate 

313  Percent  Voting  in  Presidential 

Elections 

33  3 DCD  Pri.m.e  Construction  Contracts 

373  Number  of  Urban  Transport  Employees 

79 


I 


I 


t 


he  remaining  forty  indicators  which  loaded  on  Factor  1 


all  demonstrated  an  increasing  trend  over  the  study  period. 

Examination  of  the  time-series  analysis  supported, 
with  90  percent  confidence,  the  finding  that  there  was  no 
statistically  significant  change  in  the  Growth  Factor  for 
Laredo  due  to  the  closure  of  Laredo  AF3.  This  statistical 
fi.nding  by  itself  is  not  conclusive;  but,  it  does  provide 
support  to  the  subsequent  subjective  analysis. 

Despite  the  base  closure  in  1973,  Laredo  continued 
to  grow  as  demonstrated  by  the  population  indicator.  Over 
the  study  period  the  population  increased  by  15  percent. 
Those  indicators  which  were  responsive  to  people's  needs 
continued  to  rise  also,  unaffected  by  the  base  closure. 
Considering  the  tr i-component  model  of  the  e.nvironm.ent , 
there  were  comparable  increases  among  the  social,  economic, 
and  ohysical  compone.nts.  Similarly,  the  quality  of  life  of 
the  people  in  Laredo  remained  stable  because  of  the  constant 
rise  in  the  Growth  Factor  indicators  comm.ensurately  with 
the  population. 

The  number  of  buildi.ng  permits  issued,  telephone 
connections,  electrical  connections,  gas  connections  and 
water  connections  all  increased,  demonstrating  that  the 
corjnunity  was  responsive  to  the  population's  need  for 
physical  conveniences.  During  the  early  19'70's,  Texas 
recorded  an  increase  in  population  of  9.3  percent  (47); 
hence,  the  growth  trend  in  Laredo  is  consistent  with  the 
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net  have  been 
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growth  trend  in  the  state. 

Diversified  growth  in  Laredo  could 
sustained  without  a strong  financial  systeti.  Indicators 
such  as  total  bank  deposits,  total  bank  assets,  and  savings 
and  loan  total  assets  charactericed  growth  and  balance  in 
the  Laredo  economy.  From  1970  to  1974  the  rate  of  growth 
in  bank  deposits  for  Laredo  exceeded  that  of  Texas  by  over 
3 0 percent  ( 47 ) . 

Commercial  activities,  the  most  important  econom.ic 
sector  of  Laredo,  employed  approximately  one  quarter  of  the 
labor  force  (42).  Indicators  such  as  dollars  of  retail 


sales  and  numb 

er 

of  general  m.erc; 

handi 

se  e.mplcyees  refl 

Laredo's  role 
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Approximately 

$13 

to  $15  m.illion 

was 

local  economy  by  Laredo  .-."5  before  its  closure  (1). 


amount,  nowever,  representec  onuy  d percent 


present  retail  sales  in  Laredo.  Approxim.ately  7 2 percent  of 
retail  sales  was  dependent  upon  Mexican  citicens  from  .'luevo 
Laredo  and  surrounding  territory  (1).  Hence,  economic  growth 
and  balance  in  the  comjnercial  area  was  primarily  dependent 
upen  .Mexican  trade  vice  Laredo  -AFB;  base  closure  demenstra- 
ted  no  i.mcact. 


Government  constituted  an  imports 
Growth  Factor.  On  the  local  level,  expend 
center  and  swimming  pool , general  gcvernm.e 
hospital,  public  safety,  sanitation,  and  p 


nt  segm.ent  of  the 
itures  for  civic 
nt,  health  and 
ublic  welfare  all 


demonstrated  a balance  in  providing  necessary  social 
services  to  the  population  as  it  grew.  Additionally,  the 
local  government  was  able  to  continue  with  necessary 
physical  improvements,  unabated  by  base  closure,  such  as 
increasing  the  miles  of  sanitary  sewers,  graded  streets  and 
paved  streets  and  by  increasing  the  number  of  street  lights 
and  fire  hydrants.  The  taxes  assessed  valuation  continued 
to  increase,  indicating  a greater  taxable  amount  of  assets 
in  the  community  while  the  tax  rate  itself  held  constant 
at  the  time  of  base  closure.  Therefore,  Laredo  was  able  to 
meet  its  financial  responsibilities  without  passing  the 
burden  on  to  the  local  population.  At  the  same  time,  the 
local  government  had  increased  its  number  of  full  time 
municipal  employees  and  the  total  number  of  police  hours 
expended . 

On  the  Federal  level,  Government  funding  continued 
to  increase  for  DOD  Reserve  and  National  Guard  pay;  DOD 
military  retired  pay;  Department  of  Health,  Education  and 
Welfare  outlays;  Department  of  Labor  outlays;  Civil  Service 
expenditures;  and  total  Federal  outlays  for  Webb  County. 

Two  indicators  were  interesting  to  note  here.  One,  even 
though  the  base  closed  there  was  no  effect  on  the  pay  drawn 
by  retired  military  in  the  Laredo  area.  And,  two,  even 
though  a substantial  reduction  in  Federal  funds  was  observed 
through  loss  of  DOD  prime  construction  contracts,  other  DOD 
contracts  and  military  and  DOD  civilian  pay,  the  total 
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Federal  funds  in  Webb  County  continued  to  increase. 

The  social  quality  of  life  of  the  increasing 
Laredo  population  remained  in  balance  as  evinced  by  the 
similar  increase  in  the  number  of  students  registered  in 
Laredo's  school  system,  the  total  volumes  in  the  Public 
Library,  the  number  of  doctors'  offices  and  employees,  and 
the  number  of  graduate  education  division  students  at  Laredo 
Junior  College.  Interestingly,  however,  as  a social  indi- 
cator, the  number  of  registered  voters  increased  while  the 
percent  of  those  who  voted  in  presidential  elections 
decreased.  Though  not  significantly  affected  by  base 
closure,  the  disenchantment  with  the  Federal  decision  to 
close  Laredo  AFB  may  be  reflected  in  this  factor. 

As  an  additional  social  indicator,  total  arrests 
for  criminal  activity  increased.  To  apparently  com.pensate 
for  this  natural  trend--when  population  increases--the  total 
police  hours  expended  also  increased  at  a similar  rate. 

Once  again,  though,  not  significantly  enough  to  be  related 
to  base  closure. 

As  a consideration  of  growth  affecting  the  physical 
environment,  the  number  of  motor  vehicle  registrations 
increased  in  Laredo  by  over  100  percent  during  the  study 
period  while  the  number  of  urban  passenger  transport 
employees  decreased  17  percent  from  its  peak  in  1967.  This 
indicates  a shift  in  the  desires  of  the  population  for 
independent  travel  and  mobility.  Neither  indicator,  however. 
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was  significantly  effected  by  base  closure. 


A favorable  factor  in  the  Laredo  development 
outlook  was  its  strategic  location  for  the  transfer  of  goods 
out  of  the  interior  of  Mexico.  The  continual  growth  of  the 
dollars  of  imports  arriving  into  Laredo  from  across  the 
Mexican  border  demonstrated  that  the  import  business  con- 
tinued to  be  a mainstay  of  the  area  economy,  uneffected  by 
base  closure. 

In  summary,  the  Growth  Factor  accounted  for  the 
majority  of  the  variation  within  the  environment  of  Laredo 
by  explaining  62.2  percent  of  the  variation  among  86 
individual  environmental  indicators.  Supporting  the  time- 
series  analysis  of  this  factor,  a subjective  analysis 
demonstrated  that  there  was  no  apparent  significant  change 
in  the  Laredo  Growth  Factor  due  to  the  1973  closure  of 
Laredo  AF3. 

Extrinsic  Factor.  The  Extrinsic  Factor  accounted  for  15.2 
percent  of  the  variation  among  the  86  indicators.  Within 
this  factor  the  distinction  between  positive  and  negative 
correlations  was  very  pronounced.  A negative  correlation 
represents  a decreasing  trend  after  base  closure,  while  a 
positive  correlation  represents  an  increasing  trend  after 
base  closure.  Those  six  indicators  which  demonstrated 
a decreasing  trend  after  base  closure  were: 
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527  DOD  Civilian  Pay 

528  DOD  Military  Active  Duty  Pay 

S32  DOD  Prime  Service  Contracts,  Value 

S34  DOD  Contracts  Less  Than  $10,000,  Value 

346  Office  of  Economic  Opportunity 

Expenditures 

S53  Five  or  More-Unit  Housing  Construction 

Permits  Issued 

ne  remaining  ten  indicators  demonstrated  a positive,  or 
increasing,  trend.  However,  an  increase  is  not  always 
favorable.  Those  indicators  which  increased  where  an 
increase  was  considered  unfavorable  were: 


S24 

Unemployment 

Rate 

S54 

Drug  Arrests 

S82 

Total  Traffic 

Accidents 

The  time-series  analysis  supported,  with  90  percent  confi- 
dence, the  finding  that  a significant  change  occurred  in 
the  Laredo  Extrinsic  Factor  subsequent  to  the  closure  of 
Laredo  AF3.  Again,  this  statistical  finding  was  not,  by 
itself,  conclusive,  but  a strong  implication  was  there. 

Subsequent  to  the  base  closure  in  1973,  Laredo 
experienced  change  in  its  environment  as  represented  by  the 
Extrinsic  Factor.  Some  of  this  change  is  directly  attrib- 
utable to  the  base  closure,  such  as  the  decrease  in  those 
indicators  that  represented  DOD  expenditures.  Other 
elements  contributing  to  the  change  in  the  Extrinsic  Factor 
were  also  present;  however,  most  were  totally  unrelated  to 
the  base  closure. 

For  instance,  indicators  which  represented  non-DOD 
governmental  agencies  (namely  the  Department  of  Agricul- 
ture and  the  Office  of  Economic  Opportunity)  encountered 
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change  due  to  shifting  emphasis  and  responsibilities  within 
go”ernmental  programs.  For  instance,  the  responsibilities 
and  funding  of  the  Office  of  Economic  Opportunity  were 
transferred  to  the  Department  of  Commerce.  The  Department 
of  Agriculture  expanded  operations  and  increased  expendi- 
tures , particularly  in  the  areas  of  agricultural  conserva- 
tion and  supplemental  food  for  women  and  children  (29). 

In  addition,  a substantial  increase  in  the  number 
of  tourists,  either  visiting  or  transiting  Laredo,  resulted 
in  change  (1).  The  positive  effects  of  increased  tourism 
were  noted  by  increases  in  the  number  of  taverns,  restau- 
rants, and  service  stations  (42:35),  while  some  negative 
effects  were  evinced  by  increases  in  the  number  of  drug 
arrests  and  traffic  accidents  (1). 

A much  needed  effort  to  upgrade  the  inadequate 
Laredo  storm  sewer  system  (42:58)  resulted  in  a sharp 
increase  in  the  miles  of  storm  sewers,  but  this  occurrence 
was  also  unrelated  to  the  base  closure. 

A final  indicator  in  the  Extrinsic  Factor  which 
surged  subsequent  to  base  closure,  but  was  not  attribut- 
able to  base  closure  represented  the  export  business.  About 
60  percent  of  the  trade  between  Mexico  and  the  United  States 
passes  through  Laredo  (41:15).  Also,  Laredo's  principal 
exports  are  mining  and  agricultural  machinery  and  electrical 
appliances ; the  demand  for  these  items  in  a modernizing 
Mexico,  rose  (42:11). 
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The  remaining  two  indicators  in  the  Extrinsic 


Factor  which  changed  subsequent  to  the  base  closure  are  at 
least  partially  attributable  to  the  base  closure.  The 
number  of  building  permits  issued  for  apartment/ condo- 
minium type  complexes  decreased  in  spite  of  the  continued 
population  increase.  The  potential  for  impact  was 
heightened  because  construction  began  on  over  100  new  apart- 
ments just  prior  to  the  announcement  of  the  base  closure 
and  present  apartments  already  had  a 50  to  75  percent 
military  occupancy  rate  (42:60).  Further,  the  permanent 
residents  of  Laredo  prefer  not  to  dwell  in  apartments 
(42:51).  Therefore,  the  base  closure  resulted  in  a satu- 
rated apartment  market. 

Finally,  the  unemployment  rate  in  Laredo  increased 
after  the  base  closure.  Apparently,  the  loss  of  523 
civilian  jobs  (1.75  percent  of  Laredo's  work  force)  did 
impact  on  Laredo  (29).  In  July  of  1973  , the  unemploym.ent 
rate  was  11.4  percent,  and  it  was  predicted  by  an  OEA  study 
that  unemployment  could  reach  20  percent  (42:49).  The 
average  unemployment  rate  in  Laredo  was  14.  "'8  percent  in 
1974  and  19.08  percent  in  1975  (29).  Although  some  of  the 
increase  may  be  due  to  periodic  influxes  of  migrant  farm 
workers  (42:48  ),  som.e  of  the  increase  is  also  due  to  the 
base  closure. 

In  summary,  the  Extrinsic  Factor  accounted  for  15.2 
percent  of  the  variation  in  the  86  environmental  indicators. 


87 


The  time-series  analysis  of  this  factor  indicated  that  a 
substantial  change  occurred  subsequent  to  the  base  closure, 
and  provided  support  to  the  subjective  analysis.  The  sub- 
jective analysis  demonstrated  that,  in  addition  to  the 
direct  DOD  expenditures,  the  base  closure  impacted  upon 
the  construction  of  apartments  and  the  unemployment  rate. 


Intrinsic  Factor.  The  Intrinsic  Factor  accounted  for  7.1 
percent  of  the  variation  among  the  86  indicators.  Similar 
to  the  previous  two  factors,  both  positive  and  negative 
correlations  were  demonstrated  among  the  subset  of  indica- 
tors. In  this  case,  a positive  correlation  meant  a 
decreasing  trend  after  base  closure  while  a negative  corre- 
lation meant  an  increasing  trend  after  base  closure.  Those 
indicators  which  exhibited  an  increasing  trend  after  base 
closure  were: 

S39  Student  Teacher  Ratio 

S64  Labor  Force 

S66  Number  of  Wholesale  Grocery  Companies 

580  Number  of  Police  Assigned 

581  Percent  Manned,  Laredo  Police  Force 

The  remaining  five  indicators  all  demonstrated  a decreasing 
trend  after  base  closure. 

Examination  of  the  time-series  analysis  supported, 
with  90  percent  confidence,  the  finding  that  there  was  a 
statistically  significant  change  in  the  Intrinsic  Factor 
subsequent  to  the  closure  of  Laredo  AFB.  This  statistical 
finding  by  itself  is  not  conclusive;  but,  it  does  provide 
support  to  the  following  subjective  analysis. 
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The  local  media  indicator  was  a measure  of  local 

television  stations,  radio  stations,  movie  theaters  and 

drive-in  theaters  in  Laredo.  From  1965  to  1973  local 

media  had  increased  by  100  percent.  Over  the  same  period 

and  subsequent  to  base  closure,  the  population  of  Laredo 

continued  to  increase,  as  demonstrated  in  the  Growth  Factor. 

Local  media  existed  as  a portion  of  the  population's  social 

environment  and  should  have  varied  according  to  the  demand 
» ) 

generated  by  increased  population.  The  major  change  in  the 
characteristics  of  the  population  in  Laredo  in  1973  was  the 
closure  of  Laredo  AFB.  Hence,  the  measured  decrease  in 
local  media  appeared  to  have  been  a result  of  the  base 
closure . 

Government  constituted  a segment  of  the  Intrinsic 
Factor  as  well.  On  the  local  level,  the  total  police 
assigned  and  the  percent  manned  of  the  Laredo  Police  Force 
served  as  social  indicators  for  preserving  the  quality  of 
life  for  the  populace.  A decreasing  trend  in  both  indica- 
tors was  noted  starting  in  1970.  By  1973  the  manning  was  at 
a low  of  72  men,  or  85.1  percent  manned.  After  1973, 
however,  the  manning  steadily  increased  until  1975  when  the 
force  was  100  percent  manned  with  85  men.  The  individual 
findings  on  this  indicator  are  inconclusive,  but  with  base 
closure  a reality,  the  local  governm.ent  may  have  found  it 
prudent  to  increase  the  number  of  policemen  to  full 
strength  to  accommodate  the  newly  acquired  assets  realized 
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as  a result  of  base  closure.  Therefore,  the  measured 
increase  in  this  indicator  may  have  been  a favorable  impact 
due  to  base  closure. 


On  the  Federal  level.  Small  Business  Administration 
Expenditures  decreased  40  percent  subsequent  to  base 
closure.  However,  further  analysis  disclosed  that  unusually 
high  expenditures  occurred  in  1973  in  the  way  of  disaster 
loans  (for  reasons  unknown  to  the  researchers).  Thus,  the 
high  expenditures  in  1973  coupled  with  recovery  to  normal 
operations  in  subsequent  years  caused  unexpected  loading  of 
this  indicator  on  the  Intrinsic  Factor.  Therefore,  the 
decreasing  trend  in  this  indicator  was  not  attributed  to 
base  closure. 

The  student-teacher  ratio  and  number  of  students 
at  Laredo  Junior  College  are  two  indicators  which  would 
normally  be  associated  with  the  social  component  of  the 
environment.  The  student-teacher  ratio  was  at  its  worst  in 
1969:  27.42  students  per  teacher.  Considering  that,  the 

lower  the  ratio  the  better  the  potential  quality  of  educa- 
tion, the  lowest  ratio  over  the  entire  study  period  occurred 
immediately  after  base  closure  in  1974:  22.70  students  per  ^ 

teacher.  By  1975,  the  ratio  recovered  (declined)  to  23.19 
students  per  teacher.  The  change  in  the  student-teacher 
ratio  was  directly  attributable  to  the  loss  of  about  800 
students  when  military  families  moved  away,  ameliorated  by 
250  new  students  who  entered  the  system  (42).  The 
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enrollment  at  Laredo  Junior  College  reached  a high  of  1562  in 
1973;  subsequent  to  base  closure  the  enrollment  decreased 
by  25  percent.  The  apparent  cause  was  the  loss  of  enrolled 
military  and  their  dependents.  However,  by  1975  the 
enrollment  did  recover  and  1530  students  were  enrolled. 

Hence,  the  student-teacher  ratio  and  number  of  students 
registered  at  Laredo  Junior  College  both  experienced 
apparent  short  run  impacts  due  to  base  closure. 

Commercial  activities  were  also  present  in  the 
Intrinsic  Factor.  As  previously  noted,  commercial  activi- 
ties are  the  most  important  sector  of  Laredo  (42).  While 
retail  sales  and  number  of  general  merchandise  employees 
remained  in  balance  as  a part  of  the  Growth  Factor,  the 
number  of  wholesale  grocery  companies  and  the  number  of 
trucking  and  warehousing  companies  and  employees  appeared  to 
have  been  more  sensitive  to  changes  due  to  base  closure. 

The  number  of  wholesale  grocery  companies  decreased 
in  1973  and  recovered  only  slightly  by  1975.  The  implica- 
tion was  that  those  companies  dealing  with  Laredo  AFE  were 
forced  out  of  business.  However,  this  implication  could  not 
be  substantiated. 

The  number  of  trucking  and  warehousing  companies 
and  employees  both  declined  in  1973  and  recovered  slightly 
by  1975.  The  implication,  once  again,  was  that  those 
companies  that  conducted  business  with  Laredo  AFE  (primarily 
with  the  movement  of  military  family  household  goods)  lost 
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business  as  a result  of  base  closure.  However,  this  impli- 
cation could  not  be  substantiated. 

The  labor  force  decreased  subsequent  to  the  base 
closure.  Although  the  decrease  is  not  directly  attributable 
to  the  base  closure,  the  base  closure  was  a contributor. 

The  departure  of  civilian  employees  and  military  dependents, 
in  conjunction  with  the  high  unemployment  rate,  reduced  the 
size  of  the  labor  force. 

In  summary,  the  Intrinsic  Factor  accounted  for  7.1 
percent  of  the  variation  in  the  86  environmental  indicators. 
Supporting  the  time-series  analysis  of  this  factor,  a 
subjective  analysis  demonstrated  that  there  was  an  apparent 
significant  change  in  the  Intrinsic  Factor  and  nine  of  its 
individual  indi^tors  due  to  the  197  3 closure  of  Laredo  AF3. 

The  n^ajor  factors--Growth , Extrinsic  and  Intrinsic- 
accounted  for  84.5  percent  of  the  variation  in  the  environ- 
ment of  Laredo.  The  minor  factors  accounted  for  14.6  percen 
of  the  variation  in  the  environment  and  were  generally  not 
associated  with  base  closure. 

Factor  4 . This  factor  accounted  for  4.6  percent  of  the 
variation  among  the  86  indicators.  Two  indicators  loaded 
high  on  this  factor:  DOD  prime  supply  contracts  and  number 

of  single  unit  housing  construction  permits  issued;  the 
later  showed  a negative  correlation. 

Subjective  analysis  of  the  exhibited  trends  in 
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both  indicators  supported  the  time-series  analysis  results, 
that  the  factor  had,  in  effect,  no  discernible  trend.  DOD 
prime  supply  contracts  varied  eccentrically  from  a high  of 
$2,053,000  in  1963,  to  $22,000  in  1970,  to  another  local 
high  of  $1,445,000  in  1974,  and  finally  to  $14,000  in  1975. 
Although  this  expenditure  was  related  directly  to  the 
existence  of  the  base,  its  prior  random  fluctuation  obscurec 
its  impact  to  Laredo  at  the  time  of  base  closure. 

The  number  of  single-unit  housing  permits  also 
varied  considerably  over  the  study  period  but  with  more 
apparent  reason.  The  overall  trend  from  1965  to  1^*2  was  a 
steady  increase  in  the  number  of  permits  issued.  However, 
in  anticipation  of  the  impendi.ng  closure  cf  Laredc  .AF3  in 
197  3 , the  dem.and  for  new  single  dwellings  dropped  dras- 
tically through  1973.  The  market  bottomed  out  i.n  1974  with 
the  release  of  47  5 military  fa.mily  housing  units  for  occu- 
pancy by  the  local  population.  In  197u  there  was  a sub- 
stantial natural  gas  find  in  Laredo  which  imjnediately 
stimulated  the  housing  marker  and  caused  the  number  of 
permits  issued  to  rise  sharply  (29). 

In  summary,  this  analysis  of  Factor  4 demonstrated 
that  there  was  no  apparent  change  in  this  factor  due  to 
the  closure  of  Laredo  AF3. 


Factor  5 . This  factor  accounted  for  3.9  percent  cf  the 
variation  among  the  36  indicators.  One  indicator  loaded 
high  on  this  factor:  water  quality,  bacteria  increase 
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(very  high  negative  correlation).  This  indicator  varied 
eccentrically  over  the  entire  period  of  study  and  followed 
no  disoernicle  pattern.  The  random  fluctuations  demon- 
strated no  impact  to  Laredo  at  the  time  of  base  closure. 

Factor  6.  This  factor  accounted  for  3.1  percent  of  the 
variation  among  the  36  indicators.  Two  indicators  leaded  on 
this  factor:  Department  of  Commerce  outlays  and  total 

guilty  of  traffic  violations. 

Department  of  Commerce  outlays  demonstrated  random 
and  insignificant  variation  prior  to  1974.  In  1975,  how- 
ever, it  increased  sharply.  It  should  be  noted  that  the 
trend  in  total  Federal  outlays  for  both  Laredo  and  Webb 
Cou.nty  remained  relatively  stable  over  the  same  period. 
Conversly,  the  expenditures  for  the  Office  of  Economic 
Opportunity  dropped  drastically  from  1973  to  1975.  The 
drastic  increase  in  outlays  by  the  Department  of  Comjnerce 
had  no  direct  link  to  base  closure;  rather,  it  was  caused 
by  a change  in  Federal  funding  responsibility  between  The 
Department  of  Commerce  and  the  Office  of  Economic 
Opportunity  (29). 

The  total  guilty  of  traffic  violations  indicator 
varied  eccentrically  over  the  entire  study  period  and 
followed  no  discernible  pattern.  The  random  fluctuations 
demonstrated  no  impact  to  Laredo  at  the  time  of  base 
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closure . 


Factor  7.  This  factor  accounted  for  1.7  percent  of  the 


variation  among  the  86  indicators.  Two  indicators  loaded 
on  this  factor:  fire  department  employees  and  Department 

of  Housing  and  Urban  Development  outlays.  Fire  department 
employees  demonstrated  a negative  correlation.  There  was 
little  or  no  variation  in  the  number  of  fire  department 
employees  and  no  discernible  link  to  base  closure.  The 
Department  of  Housing  and  Urban  Development  experienced  a 
sharp  increase  in  1972  due  to  the  Model  Cities  program, 
but  again  there  was  no  link  to  base  closure  (29). 

Factor  3 . This  factor  accounted  for  1.3  percent  of  the 
variation  among  the  86  indicators.  One  indicator  loaded  on 
this  factor:  General  Services  Administration  expenditures 

(negative  correlation).  This  indicator  varied  eccen- 
trically over  the  entire  period  of  study  and  followed  no 
discernible  pattern.  The  random  fluctuations  demonstrated 
no  impact  to  Laredo  at  the  time  of  base  closure. 

SUMMARY 

This  chapter  described  the  methodology  and  analysis 
used  to  assess  the  impact  of  the  closure  of  Laredo  AFB  upon 
the  community  of  Laredo.  Data  was  collected  on  86  environ- 
mental indicators  via  personal  interviews  and  library 
research.  The  indicators  were  then  evaluated  by  factor 
analysis,  time-series  analysis,  and  subjective  analysis. 

The  factor  analysis  procedure  reduced  the  86 
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indicator  data  base  to  eight  factors.  Of  these  eight 
factors,  the  first  three  (major)  factors  accounted  for  84.5 
percent  of  the  variation  in  the  86  indicators  and  were 
subsequently  identified  as  the  Growth  Factor,  the  Extrinsic 
Factor,  and  the  Intrinsic  Factor.  The  remaining  five 
(minor)  factors,  accounting  for  14.5  percent  of  the 
variation  in  the  36  indicators,  were  not  specifically  nam.ed. 

A preliminary  time-series  analysis  evaluation 
indicated  that  only  the  major  factors  were  amenable  to  time- 
series  analysis.  Time-series  analysis  was  then  used  to 
evaluate  the  Growth  Factor,  the  Extrinsic  Factor,  and  the 
Intrinsic  Factor.  The  respective  factor  scores  prior  to 
base  closure  were  used  to  predict  expected  factor  scores 
after  base  closure.  Confidence  intervals  were  constructed 
about  the  predicted  factor  scores  to  enable  comparison  with 
the  actual  factor  scores  subsequent  to  base  closure.  The 
actual  scores  for  the  Growth  Factor  fell  within  the  pre- 
dicted confidence  interval  indicating  no  change  after  the 
base  closure.  The  actual  scores  for  the  Extrinsic  and 
Intrinsic  Factors  fell  outside  the  predicted  confidence 
intervals  indicating  a change  after  the  base  closure. 

Subjective  analysis  was  employed  to  evaluate  the 
variation  in  the  factors  and,  where  appropriate,  the 
variation  in  the  individual  indicators  to  determine  the 
impact  of  the  base  closure.  Conclusion^  drawn  from  these 
analyses  will  be  presented  in  the  final  chapter. 
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Chapter  4 


CONCLUSIONS  AND  RECOMMENDATIONS 

This  research  assessed  the  environmental  Lmpact  of 
the  1973  closure  of  Laredo  AF3  upon  the  nearby  community  of 
Laredo,  Texas.  The  environment,  as  defined,  consisted  of 
three  prLmary  components:  economic,  physical,  and  social. 

The  topical  scope  of  this  research  was  a case  study. 

The  specific  problem  was:  the  DOD  has  been  unable 

to  accurately  assess  the  environmental  impact  of  a military 
base  closure  on  a nearby  community  prior  to  the  closing. 

The  Federal  Government  had  recognized  the  problem  of 
accurately  assessing  the  environmental  impact  of  a base 
closure  with  a plethora  of  legislation,  DOD  directives,  and 
Presidential  Executive  Orders. 

Investigation  of  the  environmental  impact  of  base 
closure  was  begun  primarily  as  a result  of  publio  conoerr. . 
The  need  to  evaluate  exactly  how  and  to  what  extent  commu- 
nities experience  the  impact  of  closings  was  and  is  clearly 
important . 

However,  measuring  the  impact  of  a base  closure  is 
a difficult  problem  and  a variety  of  techniques  have  been 
employed.  Sufficient  investigation  has  not  been  accom- 
plished in  the  field  of  environmental  impact  of  base  closure 
to  render  one  standard  technique  more  valid  than  any  other. 
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CONCLUSIONS 


The  objectives  of  this  research  were  to  identify 
factors  which  represent  the  community  environment,  ascertain 
if  the  identified  factors  changed  significantly  subsequent 
to  the  closure  of  Laredo  AFE,  and  to  determine  if  that 
significant  change  was  attributable  to  the  base  closure.  To 
this  end,  the  methodology  employed  to  assess  the  impact  of 
base  closure  on  Laredo  involved  factor  analysis,  time-series 
analysis,  and  subjective  analysis. 

Identification  of  Environmental  Factors 

The  first  research  question  was:  what  factors  can 

be  identified  by  analysing  community  environmental  indi- 
cators? Three  major  and  five  minor  environmental  factors 
were  identified,  representi.ng  an  original  list  of  eighty- 
six  environm.ental  indicators. 

The  data  on  the  eighty-six  i.ndicators  was  gathered 
over  an  eleven  year  period.  A continuous  stream  of  discrete 
fiscal  year  end  values  was  difficult  to  obtain;  hence,  the 
study  period  was  defined  from  1965  to  1975.  This  included 
data  for  nine  years  prior  to  base  closure  and  twc  years 
subsequent  to  base  closure.  The  data  was  then  submitted  to 
principal  component  factor  analysis  to  determine  the 
patterns  of  covariation  among  the  individual  indicators. 
Three  major  factors,  accounting  for  84.5  percent  of  the 
total  variance  among  the  36  indicators  were  found. 
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and  five  minor  factors,  accounting  for  14.6  percent  of  the 
total  variance,  were  extracted. 

It  appeared  that  certain  aspects  of  Laredo's 
environment  carry  the  burden  of  responding  to  trends  influ- 
enced by  various  aspects  of  the  community.  Therefore, 
environmental  indicators  should  be  considered  together  as  a 
set  rather  than  in  terms  of  individual  trends.  The  m.easure- 
ment  of  the  environmental  impact  due  to  a single  indicator 
fails  to  highlight  the  dynamic  and  inter  related  qualities 
of  each  indicator  to  the  others.  Hence,  the  environmental 
impact  of  base  closure  should  be  evaluated  according  to  its 
systemic  qualities,  at  the  factor  level,  instead  of  just  in 
terms  of  effects  on  individual  indicators. 

The  major  environmental  factors  were:  the  Growth 

Factor,  the  Extrinsic  Factor,  and  the  Intrinsic  Factor. 

The  Growth  Factor  represented  the  set  of  indicators  which 
were  closely  linked  to  population.  This  factor  continually 
increased,  or  grew,  over  the  study  period  due  to  a 
com.bination  of  increasing  population,  increasing  capital, 
increased  expenditures  for  public  services,  and  inflation. 
The  Extrinsic  Factor  represented  a set  of  indicators  which 
changed  significantly  at  the  time  of  base  closure  due  to 
influences  not  within  the  control  of  the  community.  The 
Intrinsic  Factor  represented  the  set  of  indicators  which 
changed  significantly  at  the  time  of  base  closure  due  to 
influences  within  the  control  of  the  community. 
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The  minor  environmental  factors  were  simply  labeled 
Factors  4 through  8.  They  each  represented  one  or  two 
environmental  indicators  which  were  not  included  within 
the  subsets  of  the  major  factors  because  of  their  eccentric 
or  random  fluctuation  over  the  study  period.  Though  each 
had  an  effect  on  the  total  environment,  they  were  not 
considered  as  significant  community  environmental  factors. 

Significant  Change  in  Environmental  Factors 

The  second  research  question  was:  what  factors 

changed  significantly  after  the  base  closed?  Two  major 
factors  demonstrated  a statistically  significant  change 
subsequent  to  the  closure  of  Laredo  AF3. 

The  major  environmental  factors  constructed  by 
principal  component  factor  analysis  were  submitted  to  a time- 
series  analysis.  The  trend  of  the  environm.ental  factors 
from  1965  to  1973  was  used  to  predict  values  for  1974  and 
1975  under  the  assumption  that  the  trend  would  have 
continued  unabated  had  the  base  not  closed.  Intervals  were 
constructed  about  the  predicted  values  which  represented  90 
percent  confidence  in  the  forecasts.  Then,  the  actual 
values  were  compared  to  the  predicted  values. 

The  optimum  time-series  model  for  the  Growth  Factor 
used  for  the  1974  prediction  was:  type  2 exponential 

smoothing  with  a equal  to  .305.  The  actual  value  fell 
within  the  confidence  interval  of  the  predicted  value. 
Similarly,  for  the  1975  prediction,  the  optimum  time-series 
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model  was:  type  3 exponential  smoothing  with  a equal  to 

.200.  The  actual  value,  once  again,  fell  within  the 
confidence  interval  of  the  predicted  value.  Examination  of 
the  time-series  analysis  supports  the  conclusion,  with  90 
percent  confidence,  that  there  was  no  statistically  signif- 
icant change  in  the  Growth  Factor  for  Laredo  after  the  base 
closed . 

The  optimum  time-series  model  for  the  Extrinsic 
Factor  used  for  the  1974  prediction  was:  type  2 exponential 

smoothing  with  a equal  to  .500.  The  actual  value  fell  out- 
side of  the  confidence  interval  of  the  predicted  value. 
Similarly,  for  the  1975  prediction,  the  optimum  tim.e-series 
model  was:  type  2 exponential  smoothing  with  a equal  to 

.510.  The  actual  value,  once  again,  fell  outside  of  the 
confidence  interval  of  the  predicted  value.  Examination  of 
the  time-series  analysis  supports  the  conclusion,  with.  90 
percent  confidence,  that  there  was  a statistically  signif- 
icant change  in  the  Extrinsic  Factor  for  Laredo  after  the 
base  closed. 

The  optimum  time-series  model  fcr  the  Intrinsic 
Factor  used  for  the  1974  prediction  was:  type  2 exponential 

smoothing  with  ct  equal  to  .449.  The  actual  value,  once 
again,  fell  outside  of  the  confidence  interval  of  the 
predicted  value.  Examination  of  the  time-series  analysis 
supports  the  conclusion,  with  90  percent  confidence,  that 
there  was  a statistically  significant  change  in  the 
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Intrinsic  Factor  for  Laredo  after  the  base  closed. 

Occurrences  Influencing  Change 

The  third  research  question  was:  what  occurrences 

influenced  the  significantly  changed  factors?  This  study 
identified  those  occurrences  which  influenced  the  Extrinsic 
Factor  and  the  Intrinsic  Factor. 

Factor  analysis  reduced  the  original  eighty-six 
indicators  to  eight  factors.  Through  subsequent  analysis, 
the  .-najor  factors  were  identified  as  the  Growth  Factor,  the 
Extrinsic  Factor  and  the  Intrinsic  Factor.  Time-series 
analysis  was  used  to  make  predictions  for  the  expected 
values  of  the  major  factors  for  1974  and  1975  had  Laredo  AF3 
not  closed.  The  construction  of  confidence  intervals  about 
the  predicted  values  permitted  statistical  evaluation  which 
led  to  the  conclusion  that  two  of  the  major  factors  had 
significant  changes.  Hence,  the  power  of  the  methodology 
employed  allowed  assessment  of  the  impact  of  base  closure 
by  subjectively  analyzing  the  causes  for  22.3  percent  of 
the  variation  in  the  environmental  indicators. 

The  authors  concluded  that  the  occurrences  in  the 
set  of  indicators  over  which  the  local  community  generally 
had  no  control--the  Extrinsic  Factor--were  effected  by  base 
closure.  In  the  category  of  Federal  spending,  DOD  civilian 
pay,  DCD  military  active  duty  pay,  the  value  of  DOD  prime 
service  contracts,  and  the  value  of  DOD  contracts  less  than 
$10,000  were  unfavorably  impacted:  these  dollars 
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disappeared  from  the  economic  base  of  Laredo  when  the  base 
closed.  Important  to  note,  however,  the  total  Federal 
outlays  for  Webb  County  was  contained  in  the  Growth  Factor: 
the  Federal  dollars  kept  coming  into  Laredo.  Even  though 
there  was  an  unfavorable  impact  in  four  DCD  spending 
categories,  in  the  long  run  Laredo  was  receiving  as  much  in 
Federal  funds  after  base  closure  as  it  was  when  the  base 
was  still  active. 

The  apartment  construction  market  was  unfavorably 
impacted  by  base  closure  as  evinced  by  the  number  of  con- 
struction permits  irsued  for  five  or  more-unit  housing 
(apartments).  When  the  military  population  left  Laredo 
they  left  many  vacant  apartments.  As  the  OEA  reported,  the 
perm.anent  residents  of  Laredo  do  not  desire  to  live  in 
apartments,  hence,  there  was  no  demand  for  the  apartments. 
The  unemployment  rate  rose  sharply,  as  predicted  by  the 
OEA.,  as  a result  of  base  closure;  hence  unemployment  was 
unfavorably  impacted. 

Similarly,  the  researchers  concluded  that  the 
occurrences  in  the  set  of  indicators  over  which  the  local 
comjT.unity  generally  had  control-- the  Intrinsic  Factor — 
were  effected  by  base  closure.  Local  media  were  unfavor- 
ably effected  by  base  closure.  Local  media  represented  the 
num.ber  of  local  television  stations,  radio  stations,  m.ovie 
theaters,  and  drive-in  theaters  in  Laredo;  the  number 
decreased  when  the  base  closed.  Further  unfavorable  impacts 
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attributable  to  base  closure  were,  in  the  commercial 
sector,  the  number  of  wholesale  grocery  companies  and  the 
number  of  trucking  and  warehousing  companies  and  employees; 
each  of  the  three  indicators  decreased  in  number  imm.edi- 
ately  after  base  closure.  The  num.ber  of  students  at  Laredo 
Junior  College  was  also  unfavorably  impacted  as  a result  of 
base  closure.  Confounding  an  already  existing  problem  in 
Laredo,  the  closure  of  the  base  unfavorably  effected  the 
labor  force;  the  departure  of  civilian  employees,  m.ilitary 
and  their  dependents  from  the  base,  in  conjunction  with  a 
high  unemployment  rate,  reduced  the  size  of  the  labor  force 
and  increased  unemployment. 

There  were,  however,  three  apparent  positive  or 
favorable  im.pacts  noted  as  a result  of  the  base  closure. 

The  Laredo  Police  Department  increased  their  force  size  and 
percent  manned  from  a low  in  1973 — 72  men  and  35.1  percent 
manned--to  the  highest  figures  in  the  study  period--85  men 
and  100  percent  manned.  Equally  as  important  in  a social 
environment,  the  Laredo  public  schools  improved  the 
student-teacher  ratio  slightly  in  1974  and  1975. 


RECOMMENDATIONS 

This  research  operated  under  the  premise  that  there 
are  inter  relationships  which  occur  among  environm.ental 
indicators  of  the  three  basic  components  of  the  total 
community:  economic,  physical,  and  social.  It  is  the 
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belief  of  the  authors  that  future  research  on  impacts  of 
base  closure  continue  along  these  lines  vice  dividing  the 
environment  into  separate  components  for  study. 

The  three  major  environmental  factors  obtained  in 
this  study  are  comparable  to  the  results  obtained  on 
individual  environmental  indicators  from  prior  studies. 

Most  environmental  indicators  showed  no  significant  impact 
due  to  base  closure;  while  those  associated  with  DOD 
funding,  unemployment,  labor  force,  and  housing  market  were 
apparently  impacted.  In  spite  of  the  tremendous  amount  cf 
effort  and  the  large  number  of  indicators  that  were  used, 
the  rather  restricted  range  of  factors  which  were, found 
suggests  that  considerable  additional  research  must  be 
completed  before  a community  environment,  as  effected  by 
base  closure,  is  completely  described.  However,  the  authors 
believe  the  methodology  employed  in  this  study  is  a step  in 
the  proper  direction. 

In  this  regard,  additional  studies  should  be 
conducted  to  further  validate  the  environmental  factors 
developed  herein.  The  most  advantageous  means  of  validation 
appears  to  be  by  using  data  which  has  already  been  collected 
to  support  previous  investigations  in  the  environmental 
impact  area. 

A wealth  of  data  for  i.ndividual  environmental 
indicators  is  normally  available  within  a given  community 
for  some  given  year;  however,  continuous  data  for  that  same 
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indicator  over  a number  of  years  is  difficult  to  obtain. 
Under  the  concept  of  the  Comprehensive  Plan  maintained  by 
the  Base  Civil  Engineer,  continuity  of  data  collection 
should  be  reasonably  assured.  Future  research  efforts 
should  investigate  these  data  to  determine  if  it  can 
provide  the  relevant  information  required  for  accurate 
environmental  impact  forecasts. 

Finally,  previous  investigations  in  the  environ- 
mental area  concentrated  on  the  impact  of  a base  closure 
upon  a nearby  community  by  examining  the  indicators  or 
factors  which  change  when  a base  closes.  The  authors  believe 
that  formidable  results  may  be  achieved  by  comparing  the 
environment  of  a community  located  near  a military  installa- 
tion with  the  environment  of  a community  completely  disas- 
sociated from  the  military  influe.nce.  The  questions  being: 
what  factors  are  similar  or  different  in  both  environments 
and  what  changes  cculd  be  made  in  the  environment  of  the 
military  associated  community  to  mitigate  the  negative 


asoects  of  base  closure. 


Factor  Analysis 


Purpose  of  Factor  Analysis 

Factor  analysis  is  based  on  the  proposition  that  if 
there  is  a systematic  interdependence  among  a set  of 
variables  it  must  be  due  to  something  fundamiental  which 
creates  the  com-monality . Factor  analysis  summarizes  the 
commonality  of  all  the  variables  and  hence  is  used  as  a 
data-reduction  method. 

Factor  analysis  has  as  its  most  distinctive 
characteristic  a data-reduction  capability.  The  technique 
of  data-reduct ion  or  summ-arization  is  pri.marily  concerned 
with  the  strength  of  all  the  variables  selected  to  be 
studied  with  each  other.  Hence,  factor  analysis  attempts  to 
account  for  the  maximum  variation  among  the  variables. 

Observing  an  array  of  correlation  coefficients  for 
a set  of  variables,  factor  analysis  permits  one  to  determine 
if  there  are  some  underlying  relationships  that  exist  which 
enable  the  variables  to  be  reduced.  The  reduction  of  the 
variables  into  a smaller  set  of  factors  or  components  may 
be  compared  to  moving  up  a hierarchy,  from  specific  to  m.ore 
general.  Hence,  the  factors  or  comiponents  may  be  taken  as 
source  variables  which  account  for  the  observed  inter 
relations  i.n  the  data. 
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Types  of  Factor  Analysis 


Factor  analysis  is  a general  term  for  a variety  of 
procedures.  The  classification  of  factor  analysis  subsets 
are  organized  around  major  alternatives  at  each  of  the  three 
customary  steps  of  factor  analysis.  The  three  customary 
steps  of  factor  analysis  are;  the  preparation  of  the 
correlation  matrix,  the  extraction  of  the  initial  factors, 
and  the  rotation  to  a terminal  solution. 

Preparation  of  correlation  matrix.  In  the  first  step,  the 
preparation  of  a correlation  matrix,  the  calculation  of 
appropriate  measures  of  association  for  the  set  of 
variables  is  accomplished.  The  major  option  in  the  first 
step  is  the  choice  between  R-type  or  Q-type  factor  analysis. 
R-factor  analysis  is  based  on  correlations  between  variables, 
while  Q-factor  analysis  is  based  on  correlations  between 
units  (objects,  individuals,  etc.). 

Extraction  of  initial  factors.  In  the  second  step,  the 
extraction  of  the  initial  factors,  the  construction  of  a 
new  set  of  variables  on  the  basis  of  inter  relations 
exhibited  in  the  data  is  accomplished;  hence,  data  reduc- 
tion is  begun.  The  new  variables,  then,  may  be  obtained 
by  using  exact  mathematical  transformations  or  by  using 
inferrential  assumptions;  principal  component  analysis  and 
classical-factor  analysis,  respectively. 

Principal-component  analysis  is  a method  of 
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transforming  a set  of  variables  into  a set  of  principal 
components  that  are  uncorrelated  with  each  other.  No 
assumptions  are  required  about  the  underlying  structure  of 
the  variables.  The  objective  is  to  find  the  weighted 
combination  of  variables  which  would  account  for  more  of 
the  variance  than  any  other  linear  combination.  The  first 
principal  component,  then,  is  the  single  best  summary  of 
linear  relationships  displayed,  the  second  component  is  the 
second  best  linear  combination  of  variables,  under  the 
condition  that  the  second  component  is  uncorrelated  to  the 
first.  Subsequent  components  are  defined  until  all  the 
variance  is  accounted  for.  The  principal-component  solution 
initially  requires  as  many  components  as  variables  unless 
at  least  one  variable  is  perfectly  determined  by  the  other 
variables  in  the  data. 

The  principal  component  model  is  expressed  in  a 
linear  excression  as: 


= a 


jl^l 


+ a 


j VI 


^jn^n 


where  Zj  is  variable  j in  standardized  form;  is  a 

coefficient  of  the  common  factor  of  variable  j attached  to 
common  factor  1;  F-,  , F2,  ••.,  F^  are  the  cormon  factors, 
each  of  which  in  turn  is  defined  as  a linear  combination  of 
the  n original  variables;  and  j may  equal  1,  2,  ...,  n. 

On  the  other  hand,  classical-factor  analysis  is 
based  on  the  assumption  that  the  observed  correlations  are 
mainly  the  results  of  some  underlying  regularity.  More 


specifically,  the  assumption  is  that  a variable  is  composed 
of  shared  and  unshared  relationships  with  other  variables. 

The  part  of  a variable  that  is  influenced  by  shared  elements 
is  called  common,  while  the  part  influenced  by  singularly 
distinct  elements  is  called  unique . The  assumption  is  that 
the  relationship  among  the  variables  comes  from  their  common 
part  and  is  not  influenced  by  their  unique  part.  Hence,  it 
follows  that  any  observed  correlations  are  the  result  of  the 
correlated  variables  sharing  some  of  the  common  elements.  It 
is  assumed  that  the  common  elements  will  be  smaller  in  number 
than  the  original  list  of  variables  while  accounting  for  all 
of  the  observed  relations. 

The  basic  mathematical  model  of  the  factor  analysis 
can  be  compactly  expressed  as  noted  below; 

Zj  = a.^F^  + aj.Fj  + * a^^F^  + a^U, 

where  Zj  is  variable  j in  standardized  form;  a j is  a coef- 
ficient of  the  common  factor  of  variable  j attached  to 
common  factor  1;  F-j_,  F2,  ...,  Fjj,  are  the  common  factors, 
each  of  which  in  turn  is  defined  as  a linear  combination  of 
the  m original  variables;  Uj  is  the  unique  factor  of 
variable  j;  and  j may  equal  1,  2,  ...,  m. 


Rotation  to  terminal  factors.  In  the  third  and  final  step  in 
factor  analysis,  rotation  to  a terminal  solution,  simpler 
and  more  meaningful  factor  patterns  are  achieved  by  selection 
of  either  an  orthogonal  or  oblique  rotational  method.  3y 
definition,  orthogonal  factors  are  uncorrelated  while 
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oblique  factors  may  be  correlated.  Whether  the  factors 
are  defined  as  exact  mathematical  transformations  or 


inferred  assumptions  (principal-component  analysis  or 
classical-factor  analysis  respectively)  the  exact  config- 
uration of  the  factor  structure  is  not  unique;  the  basic 
assumptions  will  net  be  violated  when  one  factor  solution 
is  transformed  into  another.  Hence,  there  are  many 
equivalent  ways  to  identify  the  underlying  ele.ments  of 
the  same  set  of  data.  Normally,  at  this  point  one  has  a 
choice  of  rotational  methods-there  is  no  one  best  solution. 
While  orthogonal  factors  are  simpler  to  handle  the  oblique 
factors  are  empirically  more  realistic. 

Summary . The  steps  and  major  options  discussed  are  not 
invariably  followed  in  every  factor  analysis,  neither  do 
the  three  steps  completely  exhaust  the  possible  alterna- 
tives. Any  combination  of  the  three  pairs  of  options  may 
occur.  The  table  below  summarizes  the  types  of  factor 
analysis . 

Types  of  Factor  Analysis 

Major  steps  in  factor  analysis 
Major  options  Key  references 

1.  Preparation  of  factor  analysis 

a.  Correlation  between  a.  R-factoring 

variables 
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Types  of  Factor  Analysis  (continued) 


b. 

Correlation  between 
units 

b. 

Q-factoring 

2 . Extraction 

of  initial 

factors 

a . 

Defined  factors 

a . 

Principle -component 
analysis 

b. 

Inferred  factors 

b. 

Classical- factor 
analysis 

3 . Rotation 

to  terminal 

factor 

a . 

Uncorrelated  factors 

a . 

Orthogonal  rotation 

b. 

Correlated  factors 

b. 

Oblique  rotation 

Technique  Utilized  to  Determine  Environmental  Factors 

The  technique  of  using  factor  analysis  involves 
extremely  tedious  hand  calculations ; hence,  the  use  of 
computers  is  very  advantageous.  This  technique  will  be 
explained  as  applicable  to  subprogram  FACTOR  of  the  Statis- 
tical Package  for  the  Social  Sciences  (SPSS)  on  the 
Computational  Resources  for  Engineering  and  Simulation 
Training  and  Education  (CREATE)  computer  system. 

Procedure . A variety  of  factor-analytic  techniques  can  be 
performed  by  subprogram  FACTOR.  Input  may  be  from  an  SPSS 
system  file  or  from  raw  data  input.  Five  different 
factoring  methods  are  available  (although  only  two  have 
been  discussed  in  this  appendix).  Four  alternative 
rotational  methods  can  be  applied  to  the  various  factoring 
solutions,  three  orthogonal  types  and  cne  oblique  type. 

liu 


The  three  orthogonal  types  are:  varimax,  quartimax,  and 

equLnax . 

SPSS  permits  total  control  over  the  criteria  for 
extracting  and  rotating  factors.  The  number  of  factors  to 
be  extracted  and  rotated  may  be  directly  specified. 
Similarly,  the  number  of  permissible  iterations  may  be 
controlled.  Options  also  exist  for  the  precise 
configuration  of  the  output. 

Step  1.  Input  raw  data  to  form  an  SPSS  system 
file.  The  system  file  will  form  a matrix;  where  a row 
represents  a data  year  and  a column  represents  a specific 
environmental  indicator. 

Step  2.  Select  R-factcr  analysis  to  determine  the 
effect  of  the  correlation  among  the  environmental 
indicators  in  the  SPSS  system  file.  This  will  result  in  an 
i X j correlation  matrix  which  quantifies  the  correlation  o 
each  environmental  indicator  with  every  other  environmental 
indicator . 

Step  3.  Select  principle  component  analysis. 
Classical  factor  analysis  requires  an  estimate  of  the 
comjnunality  of  each  variable.  Communality  is  the  total 
variance  of  a variable  accounted  for  by  the  combination  of 
all  common  factors.  This  comjnunality  must  be  estimated, 
based  on  faith  or  assumptions  regarding  the  underlying 
regularity  of  the  data.  Estim.ates  of  these  communalities 


is  one  of  the  most  difficult  and  ambiguous  tasks  in  factor 
analysis.  Dozens  of  methods  for  estimating  communality 
have  been  proposed  but  none  have  been  proven  superior  to  any 
other,  and  factorial  solutions  are  only  slightly  affected  by 
the  use  of  'commonalities'  or  unities  in  the  principal 
diagonal  of  the  correlation  matrix. 

Principal-component  analysis,  however,  requires  no 
assumptions  about,  or  estimates  of,  the  underlying  structure 
of  the  data.  Also,  principal-component  analysis  is  designed 
to  obtain  a solution  wherein  the  first  factor  represents 
that  linear  combination  of  the  variable  indicators  which 
accounts  for  more  of  the  variance  in  the  data  than  any  other 
linear  combination  of  the  variable  indicators.  Since  the 
first  factor  explains  as  much  of  the  variance  as  possible, 
observation  of  the  behavior  of  this  factor  will  provide 
information  about  the  behavior  of  the  inter  related  variation 
in  all  the  indicators. 

Step  4.  Select  orthogonal  rotation.  Oblique 
rotation  does  not  impose  the  condition  of  orthogonality 
upon  the  factors;  i.e.,  the  factors  may  be  correlated.  How- 
ever, oblique  rotation  can  be  very  difficult  to  interpret. 
With  orthogonal  rotation,  correlation  between  factors  is 
defined  to  be  zero.  But,  orthogonal  rotation  offers  the 
advantage  of  being  able  to  compare  the  results  of  optional 
variations.  Because  of  simplicity  and  the  availability  of 
interesting  options,  orthogonal  rotation  was  chosen. 
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Having  chosen  orthogonal  rotation,  varimax  ortho- 
gonal rotation  will  be  selected.  Although  all  three  methods 
quart imax,  varimax,  and  equimax,  have  the  same  goal,  that  of 
obtaining  meaningful  factors,  the  approach  used  to  achieve 
that  goal  varies.  Quartimax  orthogonal  rotation  has  the 
aim  of  reducing  the  complexity  of  a variable  to  a minimum 
by  rotating  the  factors  so  that  each  variable  loads  high  on 
one  factor  (has  high  correlation  with) , but  nearly  zero  on 
all  other  factors.  This  procedure  emphasizes  simplifying 
the  rows  of  the  factor  matrix;  the  variable  indicators. 
Varimax  orthogonal  rotation,  on  the  other  hand,  attempts  to 
simplify  the  columns  of  the  factor  matrix  by  maximizing  the 
variance  of  the  squared  loadings  in  each  column.  Varimax 
rotation  is  the  only  method  where  the  factors  tend  to  be 
invariant,  meaning  varimax  factors  obtained  in  a sample  will 
have  a greater  likelihood  of  portraying  the  universe  varimax 
factors.  The  final  optional  method,  equimax  orthogonal 
rotation,  attempts  to  simplify  both  rows  and  columns,  but 
not  to  the  same  extent,  respectively,  as  the  quartimax  or 
varimax  methods. 

Sources:  Harman,  Harry  H.  Modern  Factor  Analysis.  Chicago 

The  University  of  Chicago  Press,  1960. 

N’ie,  Norman  H.,  and  others.  Statistical  Package  for  the 
Social  Sciences.  New  York:  McGraw-Hill  Inc.,  1975. 
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Time -Series  Analysis 

Purpose  of  Time-Series  Analysis 

TLme-series  analysis  with  regard  to  forecasting  is 
classified  as  a curve-fitting  technique.  The  objectives  of 
time-series  analysis  are  to:  evaluate  significant  trends 

in  historical  data,  damp  out  noise  or  random  fluctuations  in 
the  data,  dynamically  respond  tc  true  changes  in  the  process 
as  they  occur,  project  trends  to  required  future  periods  as 
they  occur,  and  perform  these  objectives  with  optimum 
forecast  parameters. 

Exponential  Smoothing 

The  method  cf  timie-series  analysis  to  be  emiployed 
is  exponential  smoothing.  At  the  heart  of  exponential 
smoothing  are  equations  for  all  orders  cf  smoothing.  The 
fundamental  equation  of  first-order  exponential  smoothing 
is ; 

y(t)  ,1  = ay(t)  + (l-oi)  y (t-l),l 
where  y(t),l  denotes  the  t th  value  cf  the  first-order 
exponentially  smoothed  statistic  and  a denotes  the  smoothing 
constant,  a real  number  such  that 

The  value  y(t),l  contains  scm.e  portion  of  all  data 
which  has  been  smoothed  from  t = 0 even  though  no  back  data 
are  specifically  held.  It  can  be  shown  that 
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t-1  . 

y(t)  ,1  = a £ 3^y(t-i)  + 3'*-y(0),l 
i = 0 

where  S = (1-a)  and  y(0),l  is  the  initial  snicothing  estimate 
from  which  it  can  be  observed  that;  all  past  data  are  held 
in  the  average  y(t),l;  since  a and  B are  fractional  weights, 
the  data  are  most  heavily  weighted  for  recent  values  and  the 
weights  decrease  monotonically  as  data  become  older,  so  the 
advantage  is  given  to  the  most  recent  data;  as  t becomes 
larger  the  contribution  of  the  initial  sm.oothing  estimate 
yCQ),l  will  be  damped  cut. 

Second-Order  Exponential  Sm.oothing 

The  fundamental  equation  for  second-order 
exponential  smoothing  is; 

y(t),2  = ay(t),l  + By (t-1), 2 

Estim.ates  of  the  coefficients  of  the  first-order 
polynomial  model  are  obtained  from  the  first  and  second- 
order  smoothed  statistics,  y(t),l  and  y(t),2,  using  the 
following  intercept  and  slope  relationships: 
b^Ct)  = 2y(t)  ,1  - y(t) ,2 
bi(t)  = (a/S)  [y(t),l  - y(t),2] 

Initial  conditions  to  start  smoothing  are: 
y(0) ,1  = y(G)  - (S/3)bi (0) 
yCO)  ,2  = y(0)  - 2( 3/3)bi (0) 

Third- 'rder  Exponential  Smoothing 

The  fundamental  equation  for  third-order  exponentia 
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smoothing  is; 

y(t)  ,3  = ay(t)  ,2  + 3y(t-l)  ,3 

Estimates  of  the  coefficients  of  the  second-order 
polynomial  m.odel  are  computed  based  upon  the  first-order, 
seccnd-crder , and  third-order  smoothed  statistics 
(y(t),l;  y(t),2  and  y(t),3,  respectively)  using  the 
following  relationships: 

b^(t)  = 3[y(t),l]  - 3[y(t),2]  + y(t),3 

bi(t)  = (a/23“)C(l  + 53)(y(t),l)  - (2  + 33)(y(t),2) 

+ (1  + 33) (y(t)  ,3)] 

b2(t)  = (ct\^23-)C(y(t)  ,1)  - 2(y(t),2)  + (y(t),3)] 
Initial  conditions  to  start  smoothing  are: 

y(0),l  = b^CO)  - (3/a)bi(C)  + [3(1  +3)/a"]b2(G) 
v(3),2  = b,(C)  - (:3/a)bi(0)  + [23(1  * 26)/a^]b2(0) 
y(0),3  = b^(Q)  - (33/a)b  (0)  + [33(1  + 33)'a^]b2(0) 
These  exponential  smoothing  techniques  are, 
essentially,  m.ethods  of  com.puting  weighted  moving  averages. 

To  be  accurate,  the  smoothing  constant  and  order  of 
sm.ccthing  must  be  appropriate  for  the  time-series  being 
forecasted.  The  appropriateness  of  the  smoothing  constant 
and  order  of  sm.oothing  is  determined  based  upon  the  mean 
average  deviation  (MAD)  error  of  the  forecasting  model.  The 
MAD  error  is  the  average  of  the  sum  of  the  absolute  '^alues 
of  the  errors  between  the  forecast  values  and  the  actual 
values.  The  MA.D  error  also  varies  depending  upon  the  lead- 
ti.me  (i.e.,  one  year  in  the  future,  two  years  in  the  future). 
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The  opti.Tium  forecast  model  is  that  model  which  minimizes  the 
MAD  error  for  a specific  data  series  and  lead-time.  The 
determination  of  an  optimum  model,  based  upon  the  minimum 
MAD  error  criteria,  is  a trial  and  error  process.  Therefore, 
the  Honeywell  TCAST  Time-Series  Forecasting  Computer 
Program  (Honeywell  TCAST)  was  used  to  determine  the  optim.u.m 
forecast  model  (optimum  smoothing  constant  and  order  of 
smoothing)  for  the  data  to  be  analyzed.  The  TCAST  program 
provides  an  error  analysis  for  the  input  data  and  the 
orders  of  smoothing  for  a given  lead-time  at  various  a's. 
Because  the  TCAST  program  truncates  the  first  five  values 
in  a series,  the  optimum  forecast  m.odel  for  time-series 
containing  a relatively  few  data  points  cannot  be 
implemented  through  the  program,  but  must  be  manually 
computed . 

Forecast  Confidence  Interval 

The  forecast  confidence  interval  (FCI)  is  that 
tolerance  about  a prediction  point  within  which  the  actual 
value  is  expected  to  fall  at  a known  probability.  FCI  is 
determined  by  the  following  relationship: 
y = y(t) ,L  ± K(MAD) 

where  y represents  the  derived  upper  and  lower  limits  of  the 
FCI;  y(t)  is  the  value  forecast  at  time,  t;  L is  the  lead- 
time;  K is  a safety  factor;  and  M.AD  is  the  mean  absolute 
deviation . 
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Safety  Factors 


The  safety  factor,  corresponding  to  a given 
probability  that  a sample  will  exceed  a set  level,  can  be 
found  in  the  table  below. 


Probability 


Normal  K 


G .GO 
0.01 
0.05 
0.10 
0 .15 
0 . 20 
0.25 
0.30 
0.40 
0.50 


2 .915 

2.052 

1.507 

1.298 

1.055 

0 . 3454 

0.5572 

0.3176 

0.0000 


ources;  Lawrence,  Captain  Fredrick  ?.,  L’S.-IF  Instructor 
uantitative  Methods,  Department  of  Quantitative  Studies, 
chocl  of  Systems  and  Logistics,  Air  Force  Institute  of 
echnolcgy  (AU),  Nright-Patterson  AF3 . Ohio.  AFIT  Course 
M 5.32,  "Statistics''!!,"  Class  1977A.  Lectures 
0 November  through  3 December,  1976. 
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SOI  Mu.iiter  of  Building  Permits  Issued,  ROE , 

Schedule  47,  1967  through  1975. 


302  Dollar  Value  of  Building  Permits  Issued,  ROE , 

Schedule  47,  1957  through  1S75. 

503  Total  Bank  Deposits,  CSC , 1968  through  197  5 . 

504  Taxes  Assessed  Valuation,  ROE , Schedule  39, 
1976  . 

305  Tax  Rate,  ROE , Schedule  39  , 19  75  . 

SC6  Civic  Center  and  Swimming  Pool  Expenditures, 

ROE , Schedule  42,  1974  and  1975. 

SO 7 Fire  Protection  Employees,  ROE , Schedule  47, 

1967  through  1975. 

505  General  Government  Expenditures,  ROE , 

Schedule  42,  1974  and  1975. 

509  Health  and  Hospital  Expenditures,  ROE , 

Schedule  42,  1974  and  1975. 

510  Local  Media:  TV  Stations,  Radio  Stations, 

Movie  Theaters,  and  Drive-in  Theaters,  Laredo 
Telephone  Directory,  1965  through  1975. 

511  Miles  of  Storm  Sewers,  ROE,  Schedule  i^7,  1967 
through  1975. 

512  Miles  of  Sanitarv  Sewers,  ROE , Schedule  47, 
1967  through  1975. 

513  Miles  of  Graded  Streets,  ROE , Schedule  , 

1957  through  1975. 

514  Miles  of  Paved  Streets,  ROE , Schedule  47,  1967 
through  19 "5. 
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Indicator 


Title/Source* 


515  Full  Time  Municipal  Employees,  ROE,  Schedule 
47,  1967  through  1975. 

516  Part  Time  Municipal  Employees,  ROE , Schedule 
47,  1967  through  1975. 

517  Number  of  Registered  Voters,  Personal  Inter- 
view; Fernando  Pihon  and  William  Bouldin  of 
The  Laredo  Times,  Dec.  1967. 

S13  Percent  Voting  in  Presidential  Elections, 

Personal  Interview:  Fernando  Pihon  and 

William  Bouldin  of  The  Laredo  Tim.es, 

Dec.  1976. 

S19  Public  Safety  Expenditures,  ROE , Schedule  42, 

1974  and  1975. 

3 20  Public  Welfare  Exoenditures , ROE,  Schedule  42, 

1974  and  1975. 


521 

522 

523 

524 

525 

526 

527 

528 


Dollars  of  Retail  Sales , 
1975  . 

Sanitation  Expenditures, 
1974  and  1975. 

Number  of  Street  Lights, 
1967  through  1975. 


COC , 1963  through 
ROE , Schedule  42  , 
ROE , Schedule  47, 


Unemploym.ent  Rate , Texas  Unemployment 
Commission,  "Monthly  Unemployment  Rates." 


Department  of  Agriculture  Outlays,  CPS , 196  8 
through  1975. 


Departm.ent  of  Commerce  Outlays,  CPS , 196  3 
through  1975. 


Department  of  Defense  Civilian  Pay,  CPS, 
1968  -"hrough  1975  . 

Department  of  Defense  Military  Active  Dutv 
Pay,  CPS,  1963  through  1975. 
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Indicator 


Title/Source 


1 


S29 

Deoartment  of  Defense  Reserve  and  National 
Guard  Pay,  CP3 , 1958  through  1975. 

S3C 

Department  of  Defense  Military  Retired  Pay, 
CPS,  1963  through  1975. 

331 

Department  of  Defense  Prime  Suttly  Contracts 
CPS , 1953  through  1975. 

S32 

Department  of  Defense  Prime  Service 
Contracts,  CPS , 1953  through  1975. 

33  3 

Department  cf  Defense  Prime  Construction 
Contracts,  CPS,  1968  through  1975. 

334 

Department  cf  Defense  Contracts  Less  Than 
$10,030,  CPS,  1968  through  1975. 

335 

Department  of  Health,  Education,  and  Welfare 
Outlays,  CPS,  1968  through  1975. 

336 

Department  of  Housing  and  Urban  Development 
Outlays,  CPS,  1963  through  1975. 

337 

Department  of  Labor  Outlays,  CPS,  1963 
through  1975. 

333 

Number  of  Students  Registered,  ROE,  Schedule 
47,  1967  through  1975. 

339 

Stude.nt  Teacher  Ratio,  ROE,  Schedule  47,  195 
through  1975. 

340 

Water  Quality,  Coliform  Increase,  FORG,  1965 
through  1975. 

341 

Water  Quality,  Bacteria  Increase,  FORG,  1965 
through  1975. 

342 

Number  of  Fire  Hydrants,  ROE,  Schedule  47, 
1967  through  1975. 

343 

Departm.ent  of  Transportation  Outlays,  CPS, 
1968  through  1975. 

S4U 

Civil  Service  Expenditures,  CPS,  1953  throus 
1975  . 
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Indicator 


Title/Source 


S45  General  Services  Administration  Expenditures, 

CPS , 1958  through  1975. 


S46  Office  of  Economic  Ooportunity  Expenditures, 

CPS , 1968  through  1975. 


S47  Small  Business  Administration  Expenditures, 

CPS , 1963  through  1975. 


S48  Total  Federal  Outlays,  Webb  County,  CPS , 1968 

through  1975. 

349  Total  Federal  Outlays,  Laredo,  CPS , 1963 

through  1975. 

550  Population,  Laredo,  ROE , Schedule  47  , 1965 
through  1975. 

551  Total  Housing  Construction  Permits,  All  Types, 
CR , 1966  through  1975. 

552  Single  Unit  Housing  Construction  Permits,  CR, 
1966  through  1975. 

553  Five  or  More  Unit  Housing  Construction 
Permits,  CR,  1956  through  1975. 

554  Drug  Arrests,  DAP , 1976. 

555  Total  Volumes  in  City  Library,  Letter  Feb.  77 
from  Laredo  Public  Library,  1965  through  1975. 

556  Number  of  Doctors'  Offices,  C&C,  1965  through 

1974  . 

557  Number  of  Doctors'  Employees,  CSC , 196  5 
through  1974. 

S53  Number  of  Taverns  and  Restaurant,  CSC , 1965 

through  1974. 

S59  Number  of  Tavern  and  Restaurant  Employees, 

CSC , 1965  through  197u. 

360  N'ornber  of  Auto  Dealers  and  Service  Stations, 

CSC,  1965  through  1974. 
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Indicator 


Title/Source* 


561  Number  of  Auto  Dealer  and  Service  Station 
Employees,  CSC , 1965  through  1974. 

562  Number  of  General  Merchandise  Employees,  CSC , 
1965  through  1974. 

S6  3 Num.ber  of  General  Merchandise  Retail  Stores, 

CSC , 1965  through  1974. 

564  Labor  Force,  COC , 196  3 through  1975  . 

565  Total  Bank  Assets,  COC , 1966  and  1969  through 
1975  . 

S65  'dumber  of  Wholesale  Grocery  Companies,  CSC , 

1965  through  1974. 

567  Number  of  Wholesale  Grocery  Employees,  CSC , 

1965  through  1974. 

568  Number  of  Trucking  and  Warehousing  Companies, 
CSC,  1965  through  197u. 

569  Number  of  Trucking  and  Warehousing  Employees, 
CSC , 1965  through  1974. 

570  .Number  of  Urban  Passenger  Transport  Employees, 
CSC , 1965  through  1974. 

571  Savings  and  Loan  Total  Assets,  COC , 1971 
through  1975. 

572  Motor  Vehicle  Registrations,  COC , 1963  through 
1975  . 

573  Telephone  Connections,  COC , 1969  through  1975  . 

574  Electrical  Connections,  COC , 1953  through  1975. 

575  Gas  Connections,  COC , 1963  through  19"’5. 

576  Water  Connections,  COC  , 1969  through  1975. 

577  Students  at  Laredo  Junior  College,  LJCY3 , 1970 
through  1975. 
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Indicator 

Title/Source* 

S78 

Graduate  Education  Division  Students  at  Laredo 
Junior  College,  LJCY3,  1970  through  1975. 

S79 

Total  Police  Hours  Expended,  LPDAR , 1963 
through  1975. 

S80 

Total  Police  Assigned,  LPDAR,  1969  through 
1975  . 

S31 

Percent  Manned  Laredo  Police  Force,  LPDAR, 
1969  through  1975. 

S82 

Total  Traffic  Accidents,  LPDAR,  1967  through 
1975  . 

S83 

Total  Guilty  of  Traffic  Violations,  LPDAR, 
1967  through  1975. ■ 

S84 

Total  Arrests  for  Criminal  Activity,  LPDAR, 
1967  through  1975. 

S85 

Dollars  of  Exports,  COC , 1971  through  1975. 

S86 

Dollars  of  Imports,  COC , 1971  through  1975. 

•'The  following  abbreviations  are  used  throughout  this 
appendix : 


1.  CSC,  County  and  City  Data  Book. 

2.  COC,  Laredo  Chamber  of  Comir.erce  Annual  Reports. 

3 . CPS , Federal  Information  Exchange  System  County 
Program  Summary. 

4.  CR,  Construction  Reports,  Housing  Authorized  bv 

Building  Permits  and  Public  Contracts.  ^ 

5 . DAP , South  Texas  Development  Council  Drug  Abuse 


6.  FORG,  Flow  of  the  Rio  Grande  and  Related  Data. 
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Officials  Interviewed 


Major  General  (Ret.)  Milton  R.  Adams 
Laredo  Chamber  of  ComiTierce 


Mr.  William  Bouldin 
Laredo  Times  Newspaper 

Mr.  A.  J.  Lopes 

Assistant  City  Secretary,  Laredo 
Mr.  Bias  Martines 

Comjnunity  Development  Council,  Laredo 

Ms.  Letycia  Palacios 
Laredo  Chamber  of  Coimmerce 


Colonel  (Ret.)  Gaillard  R.  Peck 
Airport  Manager,  Laredo 

Mr.  Fernando  Pihon 
Laredo  Timies  Newspaper 


Sergeant  A.  J.  Romero 

Records  Bureau,  Laredo  Police  Department 


Mr.  Frank  Saldana 

Texas  Water  Quality  Board,  Laredo 


Mr.  Luis  F.  Sosa 
Deputy  Fire  Chief, 


Laredo 
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